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Revived Designs 


When the Ford Model T went out of produc- 
tion about ten years ago, it was generally thought 
that planetary transmissions in automobiles were 
out to stay out. But now comes Oldsmobile with 
an automatic planetary gear transmission. 


When chief engineer Harold Youngren of 
Oldsmobile was asked how he justified the use of 
planetary gears in view of the fact that they 
had been abandoned ten years ago, he gave the 
obvious answer. Gear production methods have 
been greatly improved during the last decade. 
Tooth profiles, pitch diameters and gear centers 
are being held to far closer limits of accuracy, 
thereby eliminating gear chatter which was the 
greatest defect of the Ford transmission. Fur- 
thermore, perfected hydraulic controls have 
made it possible to assure a rapid, positive action 
of the planetary holding bands and to actuate 
them in perfect synchronism with the clutch. 


Regardless of opinions as to the merits or de- 
merits of the new Olds automatic planetary trans- 
mission, Mr. Youngren has hil upon something 
well worth keeping in mind. Merely because a 
process, construction or device has been dis- 
carded on account of apparently inherent short- 
comings does not mean that it is permanently 
obsolete. Progress in materials, in production 


processes or in technical knowledge often makes 
it possible to transform the thing that was not 
practical into something that is entirely ac- 
ceptable. 


Ideas and inventions are often born far ahead 
of their time and must await progress in ma- 
terials and production methods before they can 
be made usable commercially. Friction drives, 
almost as old as history itself, could not be used 
for heavy-duty variable-speed transmissions un- 
til modern materials had been developed. Ket- 
tering’s first self-starter was unsatisfactory until 
materials of high strength and good electrical 
properties were available to reduce size and 
weight. A search through the files of technologi- 
cal history will reveal many more similar 
instances. 


There is no such thing as “old stuff” in engi- 
neering design. Perhaps a certain idea was 
unsuccessful or became outmoded years ago, 
but it is entirely possible that it can be employed 
under conditions existing today. It is just as 
important to recognize the possibilities of new 
materials and improved production processes 
in their application to discarded designs as it 
is to recognize their value in improving and 
making more salable the curren: designs. 
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Rounded  Protruding Nose 
Grille, lines along hood and one 
along body emphasize the styling of the 
Graham. Headlamps are recessed flush 
with the fenders. 







AUTOMOTIVE TRENDS 


Gear Shifting Devices are new and affords a clear view of the instru- 






























on eight makes of cars. The Graham ments which are directly in front of the 
"vacuumatic" (Evans) gear shift in- driver. All instruments are mounted 
cludes a vacuum booster and a mechani- in one large plastic molded housing 
cal shift controlled by a curved lever which forms a part of the instrument 
mounted under the instrument panel. panel; for safety it has no projections. 
This construction keeps the floor clear. The intricate instrument panel is prob- 
Shifts can be made mechanically when ably the largest plastic molding made 
the engine is not running or the vacuum for the automotive field. 


line is broken. Since the lever is short, 

vacuum boosters are applied to aid in 

the shift, the valves isles moved by the Gear-Shift Lever has been moved 

of the out of the way of the driver and front- 
seat passengers in the Lincoln-Zephyr; 
the transmission and the engine are 

i Š i moved forward. Controls are grouped 

Automatic Safety Transmis- around the speedometer with engine ìn- 


shifting lever. The hand end 
lever is close to the steering wheel. 


sion is operated by a short lever on dicating instruments arranged about the 
the steering column in the Oldsmobile. dial. The instrument panel is above a 
The automatic shift has a new design closed grille that screens the heater and 
gear-set with trains of planetary gears, the radio installations. Plastic molded 
a sliding gear unit and hydraulic con- parts add interest to the interior. Plastic 
trol. The clutch is used only to start molded parts are prominent in the in- 
or stop the car. Shifting is done with terior of all of this year’s cars for knobs, 
the lever under the new type steering handles, panels, instrument lenses and 


wheel. This has one horizontal spoke ceiling light domes. 

























479 





Increased Wheel Base contrib- 
utes to body roominess in the Lincoln- 
Zephyr. Gear shift lever has been moved i 
out of the way of driver and front seat 
passengers. 


) | As Shown by the 1938 Models 


New gear shifting devices are the outstanding mechanical 
improvements in the 1938 models. Many clutches have under- 
gone minor changes. Chassis have been redesigned to decrease 


weight and to increase stiffness. General emphasis is on style, 


comfort and safety 


Newly Styled Design in lower, they flow under the grille and 


stamped radiator grille, and long hood are trimmed and decorated with chrom- 
adds to the appearance of the standard ium-plated ornaments. By changing the 
Ford V-8. Headlights are recessed angle of king pin the steering gear 
into the fenders. All Ford models have ratio was decreased to 14.6 to 1. Tim- 
been restyled to obtain more room in ken bearings located at the top of king 
the bodies. (Ford is shown below). pins help to make steering easier. 


Stamped Grille of vertical bars Easily Removable, Chevrolets 


which are chromium-plated improves the die-cast two-piece grille permits dis- 
frontal appearance of the Plymouth; it mounting of the radiator core without 
is more nearly upright than before and disturbing any engine part. A center 
is dressed up with a four-masted ship panel in back of grille prevents one 
die-cast ornament. Front fenders are from looking sideways through grille. 
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Angle - Mounted Shackles at 
rear spring are new in the Lincoln. 
Zephyr cars. They replace the trans- 
verse stabilizing rod and vertical 
shackles. Other mechanical changes in- 
clude a transmission synchronizer be- 
tween second and high speeds to assure 
synchronization of the mating parts be- 
fore engagement. 


Helical Spring Suspension an 
rear is being pioneered by Buick on 
their four lines of cars. The springs 
are placed between the frame and 
brackets which extend backward from 
the rear of the axle housing. Trans- 
verse stability of the axle is attained 
with a radius member mounted in rub- 
ber connected to the axle housing 
bracket at one end and to the frame 
at the other. The Buick torque tube 
is retained and helds the axle _logi- 
tudinally. Shock absorbers are installed 
on each side of frame. 

The adoption of this rear spring sus- 
pension makes the Buick the only car 
that is supported front and rear on heli- 
cal springs. Soft rubber mountings be- 
tween body and chassis are also a feature. 


Two-Stage Rear Springs on the 
Studebaker Fast-Transport truck are 
standard equipment. The bottom springs 
are brought into service as the truck 
load increases flexing; the top springs 
are flexed at part load. 


New Springs and Arrangement 
of transverse stabilizer anti-sway bar 
and hydraulic shock absorbers on rear 
suspension of Packard Junior cars 
(sixes and eights) are new features. 
Springs have cupped depressions in 
which short cylinders of rubber are 
placed which hold the leaves apart thus 
eliminating interleaf friction. When the 
springs flex the rubber buttons do not 
slide on the leaves but deform laterally. 





Disk Diaphragm Spring with 
internal radial fingers in the new 
“Tiptoe-Matic” clutch on Chevrolet and 
the redesigned flywheel reduce overall 
weight. Diaphragm is flat when clutch 
is engaged with outer part of one face 
bearing against the pressure plate. Dis- 
engagement is accomplished by pressing 
the throwout spool against fingers thus 
deflecting fingers forward and the rim 
of diaphragm backwards, releasing pres- 
sure on plate. Clip retracting springs 
on plate hold plate and diaphragm in 
contact and withdraw plate with dia- 
phragm when releasing clutch. 


Flexible Disk Flywheel on 
new Cadillac “8” is a torsional vibration 
dampener which eliminates most of the 
effects of crankshaft defiection. The 
flywheel rim is mounted on a web which 
is rigid under torsion but is flexible 
laterally; pressing against each side of 
the web is a damping plate. Regardless 
of crankshaft deflections the rim rotates 
in a true circle supported by the flexible 
web. Shifting of the damping plates 
against the flywheel web absorbs energy 
and damps out vibrations. 


Air-Cooled Compartment along- 
side of the engine for new “end-to-end” 
battery is a feature of the Oldsmobile. 
Cool air is brought to the battery through 
a duct from the front end of the engine 
compartment. Short lead wires reduce 
line loss and increase both battery and 
starter efficiency. Battery is accessible 
for service without disturbing the car 
occupanis. Radio aerials are concealed 
inside the molded rubber running boards. 


Mounting Battery on outside of 
frame yet under the hood and close to 
the starter enables Cadillac to obtain 
better battery efficiency by eliminating 
long leads and also to increase accessi- 


bility when servicing. 
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PONTIAC GEAR SHIFTING ARRANGEMENT 
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Vacuum Booster is employed on 
---Shif ¢ lever Studebaker (Evans) gear shift. Rock- 
ing motion of shift lever imparts angular 
movement to crank that actuates slid- 
T 11o5-- ing spool plunger in 3-way pilot valve 
\ aN connected by tubing to intake manifold 
j chamber. Ports in pilot valve are cov- 
ered and uncovered by vertical motion 
of valve plunger which motion also pulls 
and pushes cable leading to selector 
mechanism in transmission. Operation 
of selector mechanism is assisted by a 
vacuum operated diaphragm plunger at 
side of transmission case. 

Straight motions of shift lever are 
transferred by linkage system to gear 
shifting mechanism in transmission. This 
linkage controls in addition another pilot 
valve in booster head for controlling 
double-acting boosters, cylinder and 
plunger mechanism. 


manifold, 





New Gear Shift on Pontiac has 
many interesting design features. Fol- 
lowing the new trend the shift lever is 
located under the steering wheel near 
the driver’s right hand. The shift lever 
is pivoted in a bracket which is welded 
on a tube supported by steering post, the 
lever also has a ball joint connection to 


_-3? Silent zone mountings 
a \ 


a control rod. The tube is employed to Double layers 
: : of ce//u/ar 
transmit rotary movements of shift lever asphaltum felt 


and an inner control 10d with a flexible sound absorbing 


cable extension to transfer axial motions. 
Raising or lowering the ball end of shift 
lever operates selector plate in trans- d 
mission by means of rod and cable sys- ; Large sof? rubber 

tem. Rotating the shift lever in a plane i A eee 
parallel to steering wheel turns tube on 
which an arm is welded which is con- 
nected by a reach rod and crank to shift 
rail shaft in transmission. 


Adjusted tinger-tight 
and then two turns 


Soft Rubber Mountings to ab- 
sorb vibrations and to decrease noise are 
body-silence features built into the 
Buick. Located at critical points the 
rubber pads also prevent body distor- 
tion and consequent squeaks. Bodies 
for all models are mounted on outrigger 
brackets fastened to straight. side-rails. 
Double layers of cellulor asphaltum felt 
in back of dash and sound absorbing 
material in floor indents help to gain re- 
lief from noise distraction. 


New Cross-Bracing Design 
through the X-member in the Graham 
gives greater stiffness to the frame. Body 
brackets are placed only at points where 
à cross-member is joined to the side 
channels. Chassis frame is 2 in. lower 
through its center section and is rein- 
forced with a deep center member. The 
front end, over the front cross-member, is 
a specially braced structure which houses 
the radiator core and serves to tie the 
cowl framing directly into the frame. 
Hydraulic brakes and direct-acting shock 
absorbers are still employed. 
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Alloys Pare Weight of Hoisting Cages and Ore Skips 


High-tensile aluminum and steel alloys, as used in Allis- 
Chalmers designs, reduce weight of cages and skips, thereby 
permitting use of longer cable for hoisting from greater 
distance below mine surface without increasing rope pull 
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Nearly 5,000 Lb. Lighter, this 
196-cu.-ft. vertical skip. made almost en 
tirely of Duralumin, weighs 4.180 lb., as 
compared with the approximate 9,000-lb. 
weight of equivalent skips made of struc 
tural grade steel. The saving in weight 
was considered worth the increased cost. 


Combined Skip and Cage, fab- 
ricated of the copper-bearing steel alloy 
Man-Ten. Construction resulted in 30 
percent reduction in weight over that of 
previous design, thereby increasing maxi 
mum hoist from 2,200 to 3,000 ft. below 
surface of the mine. 
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Miniature Power Conversion Plant Assures Uninterrupted Operation 


If normal 110-volt power supply fails during surgical 
operation, the portable “Emergency Luminaire,” designed 
by the American Sterlizer Company, automatically switches 
over in 1/75 sec. for operation on 6-volt storage battery 


Emergency Luminaire (above) is 
equipped with 72-watt, 5.5-volt lamp. 
Switches are mercury type for protection 
against sparking which might explode 
ether fumes. The 16-in spun reflector is 
of aluminum with Alzac finish giving 85 
per cent reflectivity, guaranteed to de- 
preciate not more than 2 per cent during 
life of unit. Finish is acid-resisting paint 
and chromium plating. The light is uni- 
versally adjustable by means of handle 
at counterbalanced extension arm, the 
light field also being readily adjusted 
from a spot of 6-in. diameter to one 
of 12-in. diameter. 


Wiring Diagram shows arrange- 
ment of transformer primary and relay 
coil across 110-volt a.c. supply. Surgical 
lamp is across one secondary, tapped to 
give 6 volts. Other secondary is for 
charging 6-volt storage battery through 
the full-wave copper-oxide _ rectifier. 
Rapid charge when switch is in position 
cutting out resistor; slow charge when 
resistor is in series. Upon failure of 
110-volt supply, relay goes dead and its 
armature drops, thereby putting lamp in 
series with the automobile type battery. 
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Storage 
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Source only 
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Comprehensive Interlock System “Supervises” Automatic Machine 


Motions of fixture and feed mechanisms are mutually inter- 

locked with spindle position and rotation in this cam and 

crank bearing finishing machine developed by Greenlee 
Bros. under J. H. Mansfield, chief engineer 


Left-hand spindle drive Elevating mechanism drive Right-hand spindle drive 
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Rear unit for finishing distributor boss Hydraulic head-feed pump motor 





Fully Automatic, this two-way hori- 
zontal machine has but four points of 
manual control—three pushbutton. sta- 
tions and a reversing drum controller. 
These initiate the multiple operations 
that are completed by the interlocked 
control system. An Oilgear pump, driven 
by the 5-hp. motor at the right end of 
the base, is connected to cylinders under 
each of the slides, providing the hydraulic 
power for the travel of the two heads. 
Spindles are driven by motors Y-belt 
connected to the spindle pulleys. On the 
rear of each head there is also a 14-hp. 
motor which operates through a worm 
reduction to position the spindle so that 
the tools on the boring bar can be with- 
drawn through keyways in the bar 
supporting bushings. 


Equalizer for 
elevating bars 
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Cylinder-Block Fixture is pro- 
vided with two fixed supporting posts 
at rear and two swinging posts at front. 
Block is placed bottom up in fixture with 
pan rail resting on supports. Front sup- 
ports are equalized so that pan contact 
face is held against doweled locating 
pads with equivalent of three-point sup- 
port. Elevating mechanism consists of 
combined rack and cam arrangement 
operating through two bars at each end 
of platform, with equalizing member at 
top. Lost-motion clutch, between one of 
the slow-motion gears and its shaft in 
the reduction unit, provides hammer-blow 
effect to break loose clamping cams 
when lowering work. 
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Operations Performed on this 
EE eight cylinder block are as fol. 
lows: Right-hand head of machine car- 
ries five-tool boring bar for finishing the 
five cam bearings and two small reamers 
for finishing holes used to locate front 
cover on block. Left-hand head, similarly 
equipped, finishes crank bearings and 
dowel holes for locating flywheel hous- 
ing. Angular unit in rear of fixture 
fnish reams and faces the distributor 
boss on right side of block. 


Control Circuit shows how inter- 
lock system “ties in” various functions 
of machine, safeguarding work and pro- 
moting automaticity. Power passes from 
disconnect switch through magnetic con- 
tactor controlled by start-stop pushbutton 
station. Holding-in circuit for this con- 
tactor is wired in series with overload 
protection for each of the motors so that, 
in event of overload on any one of them. 
the contactor will open and cut off all 
power to drive circuits. When contactor 
closes, it starts the feed pump motor, 
which then runs continuously while ma- 
chine is operating. 

Elevating mechanism is driven by the 
lo-hp. motor connected through a revers- 
ing drum controller to a magnetic con- 
tactor, the control circuit of which is 
carried through three switches that are 
closed by the return of the three slides; 
thus elevating mechanism cannot be 
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operated unless all tools are in return 
position. 

Feed-start pushbutton closes circuit to 
magnetic contactor connected to solenoid 
that operates four-way valve on feed 
pump. This starts the slides in quick 
approach, provided interlocking Micro- 
switches at each end of fixture are closed. 
Just before tools reach boring position, 
swinging dogs ride up cams on frame 
and thus move levers on interlock shafts, 
causing Rees switches to start spindle- 
rotating motors. When tools have bored 


through bearings, dogs drop into cam 
notches, opening circuit to spindle-ro- 


tating motors, closing circuit to spindle- 
positioning motors, and engaging a 
multiple-disk clutch connected to the 
positioning-motor worm-reduction units. 
Clutch also acts as brake slowing spindles 
to reduction-unit speed. When dogs drop 
off ends of cams, locating blocks on inter- 
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__ Magnetic 
“contactor 
Time delay~ 
relay -Reversing 
drum con- 
troller 





lock-shaft levers ride on locating disks 
that revolve with spindles. Spindles con- 
tinue revolving slowly until tools reach 
position opposite keyways. Then locating 
blocks enter notches in respective disks, 
stopping spindles and causing movement 
of interlock shafts sufficient to operate 
Rees switches. These open the circuits to 
the positioning motors and close the 
circuit (through a contactor) to the 
feed-return solenoid which shifts the 
four-way pump valve, returning the slides. 

The motor driving the rear unit for 
finishing the distributor boss is connected 
to a two-speed controller which is auto- 
matically operated by a dog on one of 
the main slides. Similarly, the rear-unit 
feed (a standard Vickers system) is auto- 
matically controlled by G.E. limit 


switches which, mounted on the rear 
slide, actuate the forward and reverse 
solenoids. 
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Roller Chain Drives Two-Roll Adjustable Crusher, Saves Space 


Using chain and cut-tooth wheels as driving connection 
between two rolls and from countershaft also contributes 


to adjustability of recently announced spring - relief coal 


crusher built by Link-Belt Company 
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| Compact Design of this two-roll Se 
crusher (shown installed, above, and en 
with chain drive guard removed, at left) Co 


results largely from the use of the 
Silverlink roller chain drive, the ma- 
chine being 1 ft. 8 in. narrower and 6 
ft. 4 in. shorter than a comparable older 
model in which long-tooth gears were 
used to connect the two rolls. Another 
advantage is ease of adjustment for regu- 
lating size of product. Frame is weld- 
fabricated from plates and structural 
shapes. Rolls have heavy cast-iron 
spiders to which are bolted heavy alloy 
iron segments heat-treated to from 500 
to 600 Brinnell. 





Roll-Shaft Adjusting Sleeves 
are provided with relief springs as a pro- 
tection against excessive stresses. Shock 
; from springs is transmitted directly to 

i ee : = T the frame. Design permits roll seg- 
O A VO ! Y ] ments to be removed and replaced with- 
pA UN 7 | out removing side housing. Countershaft 


a is mounted on antifriction bearings, roll 
shafts on heavy sleeve bearings. Counter- 
shaft drive permits use of smaller fly- 
wheel and higher-speed motor. 















MODERN DESIGNS 


Two Helical Wires Comprise Simple Delayed-Action Reverse Stop 


Mechanism serves as anti-tampering device on positive dis- 


placement American gas meters, stopping index axle after 


predetermined number of reverse revolutions. A soldered- 


seal index frame and glass unit is also used 


Metallized 
glass edge 
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Soldered Seal between index frame 
and glass assures gas-tight joint. Con- 
struction, developed in cooperation with 
Corning Glass, employs Pyrex glass with 


Counterweight 
coil on free 

















Normal Operation 







metallized (copper) edge and tinned 
steel frame. Solder is applied by special 
process assuring a flawless seam that is 
capable of withstanding a 25 lb. per 


Bent end of 
fixed helix 


Reverse-Stop Position 


sq. in. test pressure. As a result meter 
stuffing boxes can safely be packed less 
tightly, reducing stuffing box friction and 
resultant variations from accuracy. 


Reverse Stop (left) consists of two 
stainless-steel wires, each helically 
wound with same lead. One is soldered 
to the meter index axle. Other is free 
to turn, being assembled like a nut on 
thread provided by fixed helix. Right 
end of latter is bent to prevent free 
helix from running off. On one end of 
the free helix a hook has been formed; 
on the other end, there is a small coil 
which acts as a counterweight heavy 
enough to hold helix in vertical position 
while axle is revolving. During normal 
forward rotation of axle, free helix rides 
on bent end of fixed helix and revolves. 
During reverse rotation of axle, caused 
by back pressure or tampering, free 
helix remains vertical because of 
counterweight and is moved to left by 
thread-action of fixed helix until hook 
engages tangent arm, stopping operation. 
Delayed action eliminates strains which 
would be caused by sudden stopping 
during initial, high back-pressures. 
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RANDOM JOTTINGS ABOUT 
NEW DEVELOPMENTS 


Moleskin, although a more expensive 
material than cotton twill, is being used 
for the bag of the new Westinghouse 
vacuum cleaners. The thick nap, woven 
tightly into the cloth, prevents dust 
leakage into the room. 


* x 


Die-cast parts are used for the fan 
blades, flywheel, cylinders, valve seats, 
supporting frame and end-bells of a 
small air compressor designed for paint- 
spray use. Fan blades are cast in a 
single unit with the flywheel. Cylinders 
and supporting frame are likewise cast 
as single unit, thereby cutting assembly 
time. 

koc 

An hour meter, which registers one 
number for each hour of operation at 
rated speed, is now standard equipment 
on all three, four, and six cylinder diesel 


engines produced by the Caterpillar 
Tractor Company. Attached to the rear 
of the fuel injection pump housing, it 
is driven from the end of the shaft and 
is intended as a guide for lubricating 
and maintaining the engine. 
* o ž 

A photoelectric relay, capable of op- 
erating at distances up to 1,800 ft. from 
the source of an invisible light beam 
produced by a small 32-candlepower 
lamp, has been developed by the Gen- 
eral Electric Company for use with a 
recently announced burglar-alarm sys- 
tem. Only a fraction of this distance 
could previously be covered when using 
light in the infra-red band. In addition 
to the special use for which it was de- 
signed, the relay should find application 
in a variety of other fields. 


Functionally Styled, the new Skil- 
saw sander combines modern appear- 
ance with such operator conveniences 
as good balance and comfortable grip. 
Motor commutator is protected against 
abrasives by louvre-type air filter, the ex- 
haust being directed away from operator. 
Styled by Designers for Industry. 





“Shorty”? is the descriptive name 
given to Black & Decker’s new electric 
drill designed for working “around cor- 
ners.” Deep vents cast in gear head 
afford ventilation to motor which is of 
universal type, operating on a.c. or d.c. 
Ball bearings are used throughout. 


Color-Matching Disk, as devel. 
oped for automotive use by Edgar Teeter, 
Studebaker engineer, permits telegraphic 
reproduction of car body or upholstery 
shades. Angles subtended by standard- 
color sectors on disk are adjustable and 
can be measured on dial marked in de- 
grees. At high speed, the colors merge 
into the exact shade desired. 





Steel-Tape Tripod utilizes spring- 
steel strips, each similar to but heavier 
than conventional steel measuring tape, 
to form supporting legs for this minia- 
ture camera accessory distributed by 
Intercontinental Marketing Corp. When 
in use, legs are curved for rigidity. Re 
leased, they are rolled up and carried 
in the plastic casing which also serves 
as the head or camera platform. 
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Continuous packing is 
formed into the finished flexible hose 















wound-in as the thin-gage strip is being 


HANDLING GASES AND LIQUIDS 
With Flexible Metal Tubing 


D. WENDELL FENTRESS 


Development Engineer, Chicago Metal Hose Corporation 


Wide range of application requirements can be satisfied through 


combinations of various materials available for packings, wrap- 


pings and braided coverings, as well as for the tubing itself 


N RECENT YEARS there has been 

an increasing demand that metallic 

conduit stand up under pressure and 
heat, resist chemical action, and at the 
same time be as flexible or nearly as 
flexible as rubber hose. Generally, the 
flexibility has been achieved in one of 
two ways. Either the metal hose is made 
by winding strips spirally, or by putting 
corrugations in seamless tubing. 

In the manufacture of corrugated 
seamless tubing. tubes 100 to 200 ft. in 
length are obtainable. Flat steel strip 
is run through an automatic butt-welding 
machine, forming it into a seamless tube 
which is then corrugated. Not only steel 
but also true tin-bronze, silicon bronze, 
and Monel metal tubing can be readily 


made from strip stock by this process. 
The combination of the properties of a 
rolled metal and the superior qualities 
of tin and silicon bronzes over those of 
high brass, give this process certain ad- 
vantages. Wall thickness may be as little 
as 0.008 in. in the small diameters and 
as much as 0.030 in. 
ameters. Corrugated tubes of this type 
find wide applications volatile 
gases or searching fluids are handled. 

Spirally wound tubes may be made in 
the various forms illustrated on these 
pages. Flat strip is grooved or profiled 
in a special manner and then wound on 
a revolving mandrel so that the flanges 
overlap. They are then formed by rollers 
to make either an interlocking joint or 


in the larger di- 


where 


a square lock joint according to the type 
of strip and winding rollers used. As the 
tube is being formed, a continuous pack- 
ing of cotton, asbestos, rubber, or cop- 
per may be wound into the tube wall. 
Sliding action of the locking joint gives 
these tubes their flexibility. 

The interlocking joint is one of four 
types of joints used in the tubing shown 
here. It is pressure tight. As internal 
pressure increases the inner wall tends 
to expand and presses with increasing 
force against the packing. Where abso- 
lute pressure tightness is not required an 
interlocked joint may be made without 
packing. 

A type of tube which has greater flexi- 
bility than the interlocked tube form is 
the ball bearing type. In the very small 
sizes, such as 5/32 in. to ?& in. they 
are usually used in preference to the in- 
terlocked type. Such a tube in the !4 
in. size in steel, for instance, will with- 
stand 4,000 lb. per sq. in. pressure. 

Square-locked tubes may be packed 
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Beamed braid (left) consists of four to twelve strands of 
wire to the pick and is used for normal pressures. For 
higher pressures the Keystone braid (center) made of flat 
ribbon or bands is used. In the braided braid type (right) 
individual strands in each pick are themselves braided 
together in tape form prior to braiding about the tube. 
The double braiding gives strength to withstand extreme 


CHARTS OF HYDRAULIC TENSION TESTS 
WITH SINGLE BEAMED BRAID COVERING 


with cotton cord or asbestos, will with- 


pressures. Right—Contrasted here are two types of flexible 
tube, the corrugated seamless which obtains its flexibility by 
bending of the wall metal and the ball bearing type wherein 
the movements in the joints provide the flexibility. Flex- 
ibility of this latter type is such that for the *4 in. I.D. size 
the minimum bending radius is 8 in. whereas 14 in. is 
required for same size seamless 


tion service. The same type of construc- 
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stand moderate pressures and are widely 
used for flexible spouts and nozzles, 
grease and oil pump connections, suction 
tubes and the like. With a rubber pack- 
ing they can also be used for gas. Un- 
packed tubes of this construction are 
used primarily for armoring and casing. 

By wrapping an unpacked square- 
locked aluminum tube with layers of cel- 
lulose sheets and covering with a rubber 
coat and wire braid, an interesting tub- 
ing, Avioflex, has been developed princi- 
pally for fuel and oil lines in airplane 
motors where severe vibrations are en- 
countered. In this construction the cel- 
lulose forms the seal and is impervious 
to gasoline, oil and such hydrocarbons at 
temperatures up to 268 deg. F. With the 
core, braid and couplings all made of 
aluminum, an extremely light tube can 
be made such as is demanded by avia- 





tion with a brass core, steel or bronze 
braid and brass couplings finds great 
utility in flexible hose for machine tools 
where high pressure and constant flexing 
present severe service conditions. Pres- 
sures of 3,000 lb. per sq. in., for instance, 
are permissible for the 14 in. size. 


Braided Wire Cover 


A metal braided cover is quite com- 
monly used with certain types of tubes 
that are to be used in high pressure serv- 
ice, the chief function of the braid being 
to prevent elongation of the tube under 
pressure. The seamless type of corru- 
gated tube is especially dependent upon 
a braid when subjected to internal pres- 
sure for it will elongate quite readily 
because of its bellows-like construction. 
For instance, a 14-in. tube without braid 
will stand a pressure of approximately 
300 lb. per sq. in. before elongating. 
With a braid, the bursting pressure of 
this same unit will be well over 8,000 1b. 
per sq. in. With a double braid, that 
is, one braid over the other, the bursting 
pressure is increased another 30 per 
cent. Despite such pressures, the hose 
will still possess flexibility. Braids are 
made either of bronze or steel wire or. 
for the aviation tube, of aluminum. 


An aluminum core serves as a skele- 
ton for a wrapping of eight or nine 
laminations of cellulose which is held 
in place by high-grade lined twine. 
A rubber cover is vulcanized directly 
to the tube and gives mechanical pro- 
tection to the cellulose laminations 
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The simplest type of wound strip tubing uses the square-lock shown above. 
be made leakproof by cotton cord or asbestos packing. 
locked type may be made in two forms. 
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It can 
Right—Tubes of the inter- 


Those with packing are intended for 


handling steam, hot greases, oils, fats, tar and asphalt; are made in a variety of sizes 


ranging from V5 in. to 8 in. in diameter. 


Another type is made of strip of thinner 


gage with no packing. Such tubes find wide application as auto-heater and exhaust 
tubes, and in other places where absolute pressure tightness is not required 


The ultimate strength of the braid is 
a function of the combined strength of 
the wires. Total efficiency of the braid is 
approximately 80 per cent. Higher end 
pressure can be obtained by using a 
second braid. However, it is less efficient 
than the first because of frictional losses 
between the braid layers. It is difficult 
to obtain precisely the same tension in 
successive layers of braid so that it is 
impossible to obtain the full value from 
all the braids. 

It has long been the practice to use 
a braid of low tensile wire, but the use 
of higher tensile wire eliminates the 
inefficiency of multiple braids and fa- 
cilitates the assembly of couplings onto 
the braided hose. Hose end pressure 
in pounds per square inch is a function 
of internal pressure in pounds per square 
inch and represents that force which 
eventually will rupture the tube under 
tension. Therefore, with accurate con- 
trol of the individual strength of the 
braid wires, the ultimate strength of a 
single braid can be so regulated as to 
balance the strength of the hose which 
it incases. In the chart, made from 
tests on 34 in. corrugated tubing, this 
matter of balanced strength is shown. 

Tightening of the braid about the tube 
causes the sudden rise in the No. 1 
line. The straight portion of this line 
from 1,000 to 3,500 Ib. per sq. in. shows 
the rate of elongation. Rapidly increas- 
ing deformation of the wire braid takes 
place from 3,700 to 7,000 lb. per sq. in. 
The yield point of the metal in the braid 
is considered to be at the point where the 
straight line ends (3,700) which is well 
above 50 per cent of the burst pressure of 


the braid. 


Permanent set of the braid for various 
pressures is shown by line No. 2. The 
two lines meet at 7,000 lb. per sq. in., 
where complete fatigue of the braid ma- 
terial has taken place and the limit of 
strength is reached. From this chart it 
will be seen that the range between 3,700 
and 7,000 lb. per sq. in. should not be 
used as a working pressure for the braid 
will not render long service in this range. 
In practically every case the tube will 
stand up under any pressure that the 
braid will; thus the braid limit usually 
determines the hose pressure capacity. 


Factors of Safety 


In selecting a factor of safety it is im- 
portant to know the type of pressure 
which the tube is to withstand. Under 
conditions of pulsating pressure the tube 
is put under a greater strain than if 
there were no fluctuation of pressure. 
An example of such a pressure is that 
which occures in hydraulic connections 
to pump distributors. Under conditions 
of shock pressure, the tube is subjected 
to strain and fatigue to an even greater 
extent. Shock pressure is found, for 
example, in the hydraulic connections to 
steel mill balancing rollers. In view of 
these facts, it is customary to recom- 
mend a working pressure considerably 
lower in cases of pulsating and shock 
pressure. Recommended safety factors 
for the various types of pressures are: 
constant, 2; pulsating, 4; and shock, 6. 
The factor of safety required by par- 
ticular installations for metal hose should 
also be maintained in the connections. 

Within limits a certain amount of 
torque can be absorbed by the seamless 


type of tube and in many applications 
the hose is subjected to repeated torque 
without failure. Due to the nature of its 
construction, the seamless type of hose is 
preferable to the spirally wound type for 
applications where torque is appreciable. 

In selecting the tube metal, choice is 
made on the basis of corrosion resistance, 
strength, weight, and resistance to fa- 
tigue and heat. The working tempera- 
tures, of course, play a major part in the 
selection of material, as does the type of 
pressure to which the tube is to be sub- 
jected. 

Stainless steel is the strongest of the 
alloys generally used. Monel, steel, 
bronze, brass and aluminum follow. The 
seamless type is supplied in steel, bronze 
and monel, while the interlocked and 
square-locked and ball-bearing type can 
be supplied in stainless steel, steel, 
bronze, brass, Monel or aluminum. Where 
resistance to vibration fatigue is a factor, 
the corrugated type, generally in bronze 
or Monel, is preferred. 

In general, steel is recommended for 
temperatures up to 1,000 deg. F. and 
bronze for temperatures up to 450 deg. 
F. Of course, these metals, especially 
stainless steel and Monel, will stand 
higher temperatures but under condi- 
tions of prolonged heat accompanied by 
vibration and internal pressure, factors of 
fatigue are introduced which tend to re- 
duce the allowable service temperature. 

A wide range of applications has been 
found for flexible tubing for connection 
with vibrating units such as compressors 
for refrigerators, turbines and other ma- 
chinery. With so many types of metal 
hose on the market today, there is hardly 
an application for flexible connections 
that cannot be satisfactorily filled by 
one or more of them. The information 
supplied here and in previous articles 
(Feb.-April 1937 P.E.) should furnish a 
good basis for selection of flexible metal 
hose to suit any design. 
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CHLOROPRENE RUBBER 


Design Data and Application Possibilities 


H. LOGAN LAWRENCE 


Applications Engineer, E. I. Du Pont de Nemours & Company, Inc. 


Data on neoprene compounds which, in addition to the usual 


desirable qualities found in natural rubber compounds, are 


resistant to deterioration by heat, oils, chemicals and oxidation 


HYSICAL PROPERTIES of this 
posu are difficult to tabulate 
with accuracy as neoprene is fur- 
nished as a basic material to rubber com- 
panies who mix it with other ingredients, 
compound it and vulcanize it into fin- 
ished parts. Extremely soft compounds 
are possible, but compounds resembling 
hard rubber or ebonite are not. Degrees 
of hardness can be approached by stiffen- 
ing the compounds with fillers or rein- 
forcing pigments. Unlike rubber, neo- 
prene compounds do not require sulphur 
for vulcanization, although it is some- 
times added to secure certain physical 
properties. 
The abrasion resistance of these com- 


Aging by Sunlight is not a serious 
problem with neoprene covered hose. 
Smooth cover is easy to clean, does not 
scratch finished surfaces. All types of 


pounds is approximately the same as for 
similar rubber compounds when dry and 
is superior when exposed to oil and kero- 
sene. When used at elevated temper- 
atures, 180-300 deg. F., the compounds 
will not revert or soften; the hardness 
increases slightly. Although compounds 


ordinarily have a thermal conductivity 
28 per cent greater than rubber, they 
are nevertheless classed as heat in. 
sulators. 

Vibration absorption of the compounds 
is said to be better than for similar rub. 
ber compositions. The material exhibits 
deformation under load in very much the 
same manner as rubber and shows little 
permanent distortion upon release of the 
load. Rate of diffusion of hydrogen 
through a neoprene film is approximately 
one-sixth of that through a similar rub- 
ber film. 





Range of Physical Properties of Neoprene Compounds 


Specific gravity 
Tensile strength 
Elongation at break 


Shear Modulus 


1.40 to 1.80 (special compounds as high as 3.00) 


200 to 4,000 Ib. per sq.in. 
200 to 1,100 per cent 
75 to 300 lb. per sq.in. 








Resistance to  Deterioration 
by oil is demonstrated in air drill hose, 
glass machinery hose or other compressed 
air hose into which oil for lubricating the 
machine is introduced. Compressed air 
heats the oil and the hose lining must 
withstand the effect of heated oil. 


oils and gasoline hose have been lined 
with neoprene which swells less than 
rubber and therefore maintains its original 
inside diameter for a much longer time. 











Acid Resistance, flexibility and re- 
sistance to fruit oils and oxidation were 
required to make this orange squeezing 
“hand” feasible. Neoprene’s resistance 
to chemical action makes its use advan- 


tageous in gloves, aprons and other pro- 


tective clothing for laboratory, oil field, 
mine and other places where additional 
properties such as waterproofness and 
heat resistance are required. 


Resilience plus oil 


resistance is 
demonstrated in these three widely 
separated designs and in two forms. 
Dodge shock-proofed bearing in center 
uses neoprene for resilience and for an 
oil seal. Pratt & Whitney uses a molded 


resilient connection (left) between the 
magneto and the engine. The other 
part, molded of neoprene, is a gasket 
for a hydraulic press. In addition to oil 
this gasket is affected by the heat of the 
platens which carry live steam at about 


Combustion is not supported by the 
jacket on this cable. This quality has 
been used to advantage in mine cables 
and other places where fire hazards must 
be kept at a minimum. 


Flexibility is shown in this coupling 
designed to fit varying sizes of shafts 
of the same general cross-sections. Flat 
openings in metal inserts at each end 
eliminate set screws, key seats or other 
attachments for holding the shaft. 


60 lb. per sq.in. pressure. One gasket 
made of neoprene is still in use after 
80 weeks’ service. With the neoprene 
gasket, no oil has been added to the sys- 
tem since its installation, a good test of 
its serviceability. 








Tiina 


Sealing Tape made of an impreg- 
nated cotton fabric faced on both sides 
with a neoprene compound is used to 
seal the hulls and floats of seaplanes. 
A corrosion inhibitor is included for use 
in joints between dissimilar metals. The 
normally dry surface is softened by the 
application of benzine, gasoline, kero- 
sene, or light oil, after which it is 
pressed into place. The tape can be left 
in this position for an indefinite period 
of time without deleterious effect. When 
the joint is to be completed, the other 
surface is moistened and drilling and 
clamping can proceed. The surface treat- 
ment can be activated and allowed to dry 
out an indefinite number of times with- 


out harming its sealing characteristics. - 
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V-belts and Flat Belts are made 
heat and oil resistant with neoprene. 
Belting for conveying hot materials is 
another field in which this rubber-like 
































material is used. Gaskets, unit seal rings, 
grommets and many kinds of insulating 
materials are made of cork and felt 
using neoprene as a binder. 


H 
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Molded or Fabric Diaphragms 
and seals have also been made of this 
material. The coupling on the left takes 
care of expansion and contraction in 
pipe lines carrying oil, gas or certain 
chemicals. B is the pipe, A the coupling, 
C the gasket seal open, D the gasket seal 
closed on pipe. Boot on right is used 
between the fuel pump and the governor 
in a Cummins diesel engine. On one 
side it is subjected to fuel oil and on 
the other side to lubricating oil, the 
temperature of which may vary from 
zero to about 250 deg. F. The elastic 
boot permits longitudinal expansion and 
contraction which makes it possible to 
seal the part perfectly at each end and 
still allow for changes occasioned by 
temperature or minor shifting of parts. 











WHAT IS NOT INVENTION 


H. A. TOULMIN, JR. 
Toulmin & Toulmin 


The first in a series of articles for the benefit of the non-legally 


trained engineer, designer and research worker that clarify the 


points which make an invention unpatentable 


PATENT can be issued on a ma- 
A chine, an article of manufacture, 

a process or art, a composition of 
matter, a design for the improvement of 
the appearance of an article, and certain 
kinds of plants—provided the invention 
is new and useful. But the courts have 
also said that, “the law is well settled that 
nothing short of invention or discovery 
will support a patent . . .” 

Invention always involves imagination 
and usually scientific knowledge as well. 
The inventor’s genius is an illusive mental 
quality, which is why many times an 
invention may be both new and useful 
in a degree and still not be patentable. 
Factors which make an “invention” un- 
patentable even though it may be 
undeniably useful and in some respects 
new can be classified under several heads. 


Novelty and Usefulness 


l1. Novelty. Offhand, it might seem 
easy to determine whether or not an 
invention were new. However, consider- 
ing that the Patent Office has issued more 
than 2,000,000 patents, and that there 
exists a vast volume of scientific patents, 
scientific papers and publications and 
veritable storehouses of shop and labora- 
tory activities and records, it is no easy 
task to make sure that what the inventor 
believes to be new actually has that de- 
gree of novelty that warrants a patent. 


2. Usejulness. No matter how novel 
the invention may be it is not patentable 
unless it can be shown to be useful. Here 
again the line is very narrow. Theoreti- 
cally, only a very slight degree of utility 
is needed to make in invention patentable. 
There even have been patents granted on 
devices claimed to have a therapeutical 
value, which have later been shown to 
have little value to anyone except as 
profit-makers for the inventor, manufac- 
turer, or promoter. 

On the other hand, the courts have 
held in effect that although the fact 
that a patented article had gone into 
general use was evidence of its utility, it 
is not conclusive. 


Usually a device’s utility is established 
by fully disclosing the idea and demon- 
strating that it works, no matter how 
crudely. However, in some delicate as- 
semblies such as ball bearings or adding 
machines, immediate and complete per- 
fection, involving tolerances as close as 
0.001 in., may be necessary to establish 
their usefulness. 

It is very difficult to determine in ad- 
vance the utility of an invention. It is 
often necessary for a court to decide the 
question in the light of all the available 
evidence. Mere commercial or competi- 
tive utility is not enough. The invention 
must be one that will promote the prog- 
ress of science and the useful arts and 
also permit the user to do something 
he could not do before, or to do some- 
thing that could be done before in a 
better way. 


3. Comparative utility. To determine 
whether an improvement on a patented 
device results in such an increase in 
utility as to constitute patentable inven- 
tion is not always easy. Designers and 
engineers, as part of their day's work, 
are constantly engaged in efforts to im- 
prove existing patented devices. In fact, 
as has been seen, it is not usually neces- 
sary that a new invention be highly re- 
fined—it need only be able to do in 
practice in a crude way what is claimed 


Patents have been granted on worth- 
less devices claimed to have ther- 
apeutical value but that were only 
profitmakers for the inventor 
















in the application. That fact invites 
improvements which will increase its 
utility—some of which may constitute 
patentable invention and some not. If 
all improvements were held to be patent- 
able progress would be throttled. 

Since most changes in comparative 
utility call for only ordinary mechanical 
or engineering skill or knowledge, they 
are rarely patentable. 


4. Harmfulness. Broadly an invention 
is unpatentable if it is against public 
policy, injurious to morals, health, or 
order when used in the ordinary way— 
for the philosophy behind the patent 
law is to promote the public welfare. 


Anti-social Devices 


Generally, however, if a device has a 
useful purpose under proper safeguards 
or regulation it is patentable even though 
it could readily be used for harmful pur- 
poses. Thus the revolver and machine 
gun, although often used anti-socially, 
are patentable because of their value to 
the army and law enforcement agencies. 

Even though a device is undoubtedly 
new and useful in the results it achieves, 
the courts have held it to be unpatentable 
if its operator is constantly exposed to 
danger, "either from the explosive ten- 
dency of the substance to be used or 
from the liability of the vessel to burst 
which is required to be employed as a 
means of accomplishing the patented 
result" The court continued in one 
case, “Where the patentee finds it neces- 
sary to employ any such dangerous means 
to accomplish the described end it cannot 


Simultaneous production of a true 
invention is so rare that it usually 


raises doubt as to the patentability 
of the idea 
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be held that his invention is useful, 
within the meaning of the patent law, 
even though it appears that the operator, 
when no such disaster happens, may be 
able to work out the described result by 
the described means, as it is quite clear 
that Congress, in making provision to 
secure to inventors the exclusive right 
to their discoveries, never intended to 
promote any such as were in their nature 
constantly dangerous to the operator in 
employing the described means to ac- 
complish the described results." This 
is obviously a point of great importance 
to designers of industrial equipment. 


Proper Test Defined 


To sum up: It has been held by the 
courts that the fact that a device is some- 
times harmful does not make it unpatent- 
able, for as the court pointed out, that 
“would be fatal to patents for steam 
engines, dynamos, electric railroads, and 
indeed many of the noblest inventions of 
the nineteenth century.” And, in passing, 
where would the automobile be under 
such a rule? The court decided that 
the proper test was that if anything use- 
ful is used, or was designed and adapted 
to be used, to accomplish a_ beneficial 
result, it is patentable, even though it is 
oftener used, or is as well or better 
adapted to be used to accomplish a harm- 
ful result. 


5. Simultaneous production by others. 
The courts have frequently decided that 
if several people apply for patents on 
substantially the same device at prac- 
tically the same time the evidence is that 
it would have been thought of by any- 
one ordinarily familiar with the art or 
industry, that it did not call for the 
exercise of creative inventive genius but 
merely mechanical or engineering skill 
and that it therefore is not patentable 
invention. However, that is a rule which 


is applied with great caution, because. 


there has been simultaneous invention 
of several of the great and revolutionary 


inventions—among them the incandescent 
lamp and the airplane. 


The employment of a brace naturally 
suggests itself to any mechanic, and 
therefore it is not invention 





Such simultaneous inventions can 
hardly be ascribed to chance nor to the 
fact that it was natural for mechanics 
or engineers to get the idea in their 
ordinary work. The real reason is 
more likely to be that truly great crea- 
tive minds have recognized a need, and 
have been closely following the art and 
working on the problem. That calls 
for true invention. 

However, the simultaneous production 
of a true invention is rare and the 
chances are, that when there are numer- 
ous simultaneous applications for pat- 
ents on practically the same devices, 
doubt is raised as to the patentabilty of 


the idea. 


6. Mechanical Skill. The fact has al- 
ready been referred to that the exercise 


of mere mechanical skill does not con- 


stitute patentable invention. That is as it 
should be, for the accumulation of 
artisan skill and ingenuity should be 
maintained as common knowledge free 
from the possibility of monopoly.  In- 


ventive genius, however, should be, and 


is, protected by patent monopoly as an 


incentive to further the general material 
advancement of society. 


Mechanical Tricks 


To determine whether an invention 


merely reflects the ordinary skill which a 
capable mechanic would utilize in the 
routine performance of his task, or the 
knowledge which he has secured from 
the common storehouse of mechanical 
methods and tricks, or whether the in- 
vention is a true example of inventive 
genius can only be based upon an ex- 
amination of the facts. 

First, the background of the invention 
and the status of the art must be care- 
fully examined, for what would today be 
merely the practice of mechanical skill 
might well have called for inventive 
genius only a few years back. Then on 
the basis of the facts, it must be decided 
whether the “invention” would naturally 
have occurred to one of ordinary intel- 
ligence, or one who is reasonably skilled 
in that trade. 

Typical of the courts’ attitute is the 
following statement by the Supreme 
Court: “It was never the object of those 
(patent) laws to grant a monopoly for 
every trifling device, every shadow of a 
shade of an idea, which would naturally 
and spontaneously occur to any skilled 
mechanic or operator in the ordinary 
progress of manufacture. Such an in- 
discriminate creation of exclusive privi- 
leges tends rather te obstruct rather 
than to stimulate invention. . . . It em- 
barrasses the honest pursuit of business 
with fears and apprehensions of concealed 
liens and unknown liabilities to lawsuits 
and vexatious accountings for profits 
made in good faith." 


7. Design and engineering. Her: again, 
to find out whether the invention is the 
result of inventive imagination and 
genius or merely the application of com. 
mon technical knowledge and principles 
of design it is necessary to examine the 
state of the knowledge available when 
the invention was made. 

The courts are careful in the investi. 
gation of the facts. Typical decisions 
are: ... “As to the third patent, it js 
void because . . . it involves no invention 
. .. to make the shape of the grate cor. 
respond to that of the fire-pot." 

Again: “It is entirely clear that the 
coating of pedals to prevent slipping 
being once conceded to be old, there i 
no novelty in the particular shape in 
which these rubber coverings are made, 
or the form which the corrugations or 
groovings shall take; it is a mere matter 


of taste or mechanical skill.” 


8. Workmanship. Just as a patentable 
invention may be crude and not in 
marketable form, so, to make a device a 


commercial success merely by the appli. 


cation of superior workmanship is not 
patentable. The patent law takes this 
into consideration by stipulating that 
to be patentable an invention must be so 
fully disclosed that proper workmanship 
and engineering will make it commer- 
cially workable. 

Also, to quote from the author’s book 
“INVENTION AND THE LAW," “. . . the 
contrary of the rule is equally true. 
If the machine depends upon workman- 
ship for its success and not upon the 
basic conception of its organization of 
parts, then there is no invention, how- 
ever commercially meritorious the prod- 
uct may be. In some industries, such 
as the making of calculating machines, 
automotive engines, and delicate watches, 


and in the manufacture of confectionery 
and bakery products, the artisan skill of 
workmanship may have to be of very 
high order, but that does not make the 
manufacture invention.” 

Future articles will discuss some 


twenty additional points which keep an 
“invention” from being patentable. 


It involves no invention to make the 
shape of the grate conform to that of 
the fire-pot 
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Sand, lime and soda are converted into glass in a fiery furnace from which the 
mixture emerges as a cotton-like fluff. Bats for heat insulating are formed by 


cutting the material into lengths as it flows from the furnace 


FIELD FOR FIBROUS GLASS 


Physical Properties and Industrial Applications 


L. W. W. MORROW 


General Manager, Fibre Products Div., Corning Glass W orks 


Many acid resistant and fireproof products now commercially 


available are made from glass fibrils having high dielectric 


strength, excellent thermal insulating and weaving qualities 


CIENTISTS and engineers have 
broken tradition which has domi- 
nated the ancient art of glass-mak- 
ing until recent years. Revolutionary 
changes in glass composition and glass 
manufacture in recent times have been 
such that glass is comparable to steel 
in the wide variation of characteristics 
that can be had and in the technique of 
producing finished products. 
Basic raw materials for making glass, 
sand and lime, are relatively inex- 
pensive, only a few cents per pound, 


being widely dispersed geographically 
and abundant in quantity. Other ma- 
terial such as boron, alumina, soda ash 
needed to make different kinds of glass 
are also abundant and are relatively 
cheap. 

The latest development in the glass 
field using these basically cheap ma- 
terials is fibrous glass. Not a new thing, 
because for years fibers have been pro- 
duced experimentally by melting the 
end of a glass cane and drawing off 
fibers on a wheel or by other crude 


processes. Fibers thus made were in- 
ferior and it is only within the last three 
years that the process and the product 
have reached the commercial stage. 
There is a large gap between making 
a pound of glass fibers an hour by melt- 
ing a cane and in making several thous- 
and pounds of fibers per hour. This 
gap has now been bridged through the 
agency of engineers, inventors and com- 
petent industrial organizations, and 
fibers 0.00015 to 0.0006 in. diam. and 
l in. to many yards in length can be 
produced. These fibers are strong and 
flexible and can be packed in a loose 
or felted mass, or made into yarn. 
Fibrous glass can be made from any 
of several hundred glass compositions. 
The addition of calcium, lead, alumina, 
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/ Deg. Temp. E / tr. 


Thermal Conductivity (B-tu. 


' — THERMAL INSU 
PROPERTIES OF FIBROUS GLASS 


Vensity of Fiber Mat (One Sq Ft~One ln. Thick) 


Temperorture (Deg.F) 


borax or other materials to the basic 
materials permits the formation of fibers 
of widely different characteristics and 
varying degrees of stability. The ma- 
terials are mixed together to form a 
batch that is then melted at about 2500 
deg. F. in standard glass-melting tanks 
ranging from 2 to 300 tons in capacity. 
The fibers are made from the molten 
alloy by drawing the glass through small 
orifices by a patented process that re- 
quires special equipment and skillful 
operators. 





Fibers can be controlled as to length 
and size. The thermal insulation type 
of bulk fiber is made up of individual 
glass fibers from 0.0003 to 0.0006 in. 
diam. and from ¥% to 4 in. long. The 
textile or yarn type of fiber varies from 
0.00015 to 0.0003 in. diam. and from 4 
in. to many yards in length. 

When drawn from the molten glass, 
the fibers are deposited on a conveyor 
to any desired depth and width and are 
then fabricated into the products de- 
sired. The loose mat, used largely for 


Material from furnace is also formed into sheets which are carefully gaged for thickness. 
Storage battery separator plates are made from such sheets 


thermal insulation as deposited. weighs 
about 1.5 lb. per cu.ft. and is from |] 
to 6 in. deep and 30 to 50 in. wide, The 
mat for yarn is only a few thousandths 
of an inch deep, 10 to 20 in. wide, and 
is drawn off as formed to make slivers 
of the desired sizes and weights to twist 
into yarn. 

The glass fibers increase in unit 
strength as the diameter decreases and 
can be made to have a tensile strength up 
to 1,000,000 Ib. per sq.in. A fiber 0.0003 
in. diam. has a tensile strength of about 
120,000 lb. per sq.in. These fibers do 
not rot or wear out, are smooth and 
uniform, are fire and acid resistant and 
do not stretch or contract as do organic 
fibers. Thus, a unique and useful ma. 
terial is produced for fabrication into 
products needed in industry. 

A mass of glass fibers as deposited on 
the conveyor makes an admirable ma. 
terial to fabricate into many forms of 
thermal insulation. The mass is white, 
resilient, can be cut into any length or 
size, and can be torn into small particles 
that are readily blown into inclosed 
spaces. More than a million air cell: 
per cubic inch give an enormous ratio 
of air to glass which makes for light 
weight. By compressing the mass, the 
density can be increased and the use 
of binders and felting rolls permits the 
fabrication of the mat into many shapes. 


Covered blankets 


It is a relatively simple problem to 
fabricate the mass of fibers into the 
products desired for the several appli- 
cations and any top or bottom covering 
can be placed on the fiber pieces by 


Making glass yarn on twisting machine, of the 
same type employed for making cotton yarn, 
is the first step on textile machines. In sube 
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quent operations the fibrous glass yarn is woven 
into cloth on looms which are almost the same 
as those which weave cotton cloth 


using special machinery and suitable 
adhesive. Also the use of a sewing 
machine enables a covering to be put 
on the mat to make blankets from 1 to 
5 in. thick, 10 ft. wide and of any de- 
sired length. Often blankets faced with 
metal screen or lath are made up for 
industrial uses. 

Fibrous glass for thermal insulation 
will stand high temperatures, up to 
about 900 deg. F. Since it does not rot 
or absorb moisture and is resilient so 
that it fills the space in which it is 
placed, it is excellent for use in building 


‘er refrigeration insulation. It is so 


light that it permits saving in structural 
weight. 

An interesting development in this 
form of fiber lies in impregnating the 
mat with some form of binder to make 
a dense or felted mass of fibers that 
can be fabricated into pipe covering, 
shingles, board insulation, electrical 
sheet insulation, and acoustical tiles. 

The glass yarns which are made from 
the smaller and longer fibers have been 
perfected through the cooperation of 
several textile manufacturers until today 
they can be used or standard textile 
machines. They will make any textile 
product which can be produced from 
organic material at about the same 
operating efficiency. The chief handi- 
cap in the use of standard equipment 
was the lack of stretch in the fiber which 
was more than offset by the great 
strength of the glass fiber. For equal 
sizes glass yarn is six times as strong 
as asbestos and 50 per cent stronger 
than cotton yarn. 

The glass yarn works successfully for 
weaving and knitting whether sized or 
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unsized, depending upon cost, the appli- 
cation and operating conditions in each 
individual mill. 

At the present time most of the glass 
yarn is being made into electrical tape 
and industrial filter cloths for electro- 
lytic cells, acid filtering and air filter- 
ing in smelting and refining plants. 
These cloths maintain their strength at 


Fibrous glass threads can be braided into 
cords, rope, tubular shapes and wire cov- 
erings 


temperatures up to 600 deg. F. and 
will withstand temperatures considerably 
higher. They are not injured by moist- 
ure, acids or fumes and can be made 
to have the desired porosity and filter- 
ing efficiency. 
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Successful experiments have been 
made to produce inorganic colored glass 
fibers and sample curtains and drapes 
have been produced. The fixed color 
is an asset that combined with fire- 
proofness and long life, promises to 
bring glass curtains, drapes and awnings 
into prominence. 

The average density of glass yarn is 
0.85 gr. per cc. as compared to 0.6 for 
cotton and 0.45 for asbestos, so that 
glass cloth is heavy. However, for most 
applications, finer yarns can be used 
because of their greater strength and 
this more than offsets the weight handi- 
cap. The cloth woven from the yarn 
is smooth and uniform and can be 
washed or dry cleaned without trouble. 

In the electrical industry, the tapes, 
cloths, braids and rovings, made from 
glass, give opportunity to save space 
and overcome heat and resistance limi- 
tations for many applications. The 
fibers at about 80 per cent relative 
humidity have a resistance of about 45,- 
000 megohms as compared to 10,000 
megohms for washed cotton of equiva- 
lent strength and in addition have a 
high dielectric strength. This new ma- 
terial promises to raise the thermal 
limits for operating electrical machines, 
wires and cables, as well as extending 
the life that insulation may be expected 
to give. 

Enough has been done with glass 
fibers to show that industry can use them 
in a wide variety of applications. There 
exist no inherent handicaps to the 
growth of the use of glass fiber, but 
as yet several handicaps in cost and per- 
formance limit it to specialized appli- 
cations. 









World's largest sewing machine stitches fibrous glass blankets 9 ft. wide and 5 in. thick. 


Fireproof, water-proof and non-corroding the blankets are used for insulating railroad 


cars, buses, trucks and similar products 








Fig. 9—Worm drive with overhead pinion mounted on 
tapered roller bearings, as used in Class B Govern- 
ment trucks, 1917 and subsequently. Worm gears, be- 
sides giving a large reduction in a single step, are 
silent in operation. However, they involve high bear- 
ing loads, high tooth loadings and some sliding mo- 
tion. In the design shown, for example, the worm 
bearings were heavily loaded and gave some trouble 
in service. High oil temperatures often result from the 
tooth power losses and, for this reason, it is essential 
with this type of drive to make special provision for 


lubrication, extreme-pressure lubricants being desir- 


able in some instances. 
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Fig. 10—Hypoid rear axle of modern design, in 
which pinion is offset distance A below center of 
ring-gear axis and is straddle-mounted. When car is 
running forward, thrust of pinion is taken by for- 
ward double-row ball bearing. Outboard bearing is 
also of double-row type. Design is such as to assure 
unusual rigidity of mounting, which is essential to 
success of this form of gearing. Without it, both tooth 
pressure and degree of quietness in operation would 
be adversely affected. Construction permits lowering 
of propeller shaft and thus makes possible a lower 
car floor without decreasing minimum road clear- 
ance. Added quietness in operation is also attained. 
Since considerable sliding as well as rolling motion 
takes place between teeth of gears, special care in 
lubrication is necessary and special grades of ex- 
treme-pressure lubricants are required. 


Fig. 1l1—Anóther hypoid-gear final drive for a pas 
senger car (1936), in which, however, the pinion 
is overhung instead of being straddle-mounted. 
Tapered roller bearings carry the pinion, taking both 
radial and thrust loads. To minimize wear and dis- 
tribute it evenly over the face of the teeth, special 
care is taken to locate gears accurately as well as to 
hold them rigidly in correct relative position. Gears 
are lapped to assure precision and proper backlash. 
Extremely accurate, mirror-finish roller bearings are 
generally employed and are frequently pre-loaded. 
Shim or screw adjustment, or both, are provided and 
gear teeth are of maximum surface hardness. Trend 
is said to be toward factory adjustments which can- 
not be altered in service, and it is reported that the 
fatigue life of hypoid gears is several times that of 
spiral-bevel gears when construction assembly and 
operating conditions, including proper lubrication, 
are maintained. 
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GEAR MECHANISMS—III 


Further examples of rear-axle gearing that has been used on 






















passenger cars and trucks for transmitting power and distribut- 


ing torque equally to both driving wheels 


HERBERT CHASE 
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Fig. 12—Dual-ratio rear axle as used on 8- and 12-cylin- 
der Auburns, 1933. Change in ratio is obtained by using 
or locking out a planetary gearset built into the unit 
and is effected by motion of piston in vacuum cylinder 
A which is connected to intake manifold of engine through 
control valve on instrument panel of car. Piston operates 
positive clutch B. When clutch is at right, inside teeth 
engage with teeth on differential case, to which crown 
gear is fastened, and lock overdrive system. When at 
left, outer teeth engage fixed member C, holding control 
gear D stationary. Planet pinions E then revolve around 
D, increasing the speed of the differential housing to 
which the axle shafts are splined. Oil is forced through 
scoop F into space G and, after traveling along path 
indicated by arrows, lubricates planetary gears. 
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i Fig. 13—Two-speed bevel-gear axle 
(Eaton) which provides ratios of 5.14 and 
7.15 to 1. The extra speed between the 
crown gear and the differential is pro- 
duced by a simple planetary train of 
| which the internal gear is integral with 
| the crown gear and is made of 3.5 per 
cent nickel steel. Four planet pinions are 
: used. They mesh with a sun gear which 
| slides into or out of mesh with teeth on 
the planet carrier, locking the epicyclic 
train and causing it to turn as a solid 
mass, 
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Question and Comme 


Supplementary Information 
On Spring Design Charts 


VICTOR TATARINOFF 


Pilsen, Czechoslovakia 


As a supplement to my article, “Spring 
Design Charts,” published in your Sep- 
tember issue, the subject of permissible 
fiber stress for spring materials, together 
with the values of ultimate torsional 
stress, as used in constructing the charts, 
may be well be discussed. 

The majority of handbooks on springs 
recommend a few mean values for per- 
missible stress, but these do not take 
into account the true properties of the 
materials to be used or the nature of 
the duty for which the spring is required. 

To avoid appreciable errors, it is neces- 
sary to use actual values of the ultimate 
torsion strength 7, varying with the 
diameter of the matcrial, as well as to 
use values of the structural safety factor 
f for various conditions as shown by the 
table presented with the article. Specifi- 
cally, the permissible fiber stress in lb. 
per sq. in. is equal to 7/f, where T 
varies with the size of the material as 
shown by the accompanying chart. 

Curve a is for standard cold-drawn 0.55 
carbon steel wires (S.A.E. No. 1350 or 
1360). The ultimate torsional strength, 
it will be seen, ranges from 145,000 1b. 
per sq. in. (0.4 in. wire) to 310,000 1b. 
per sq. in. (0.02 in. wire). 

Curve c is for heat-treated standard 
silico-manganese wires and bars (S.A.E. 
No. 9260), the ultimate torsional strength 
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DATA SHEET FOR CYLINDRICAL SPRINGS 


Firm Department 
Order No. Date 
Spring design No 







Quantity 





Designation and duty of spring 
Reference sheet No. 


Factor of safety ( from Table I) 
Initial steady load, Ib. 
Maximum working load, lb. 


Outside m of spring coils, in. 
Diameter of prion wire, in. ( from chart, Fig...) 


Actual outside diameter of spring coils, i in. ( Dg « 2d) 















en 


z 








Working deflection of spring, in. 





Deflection-characteristic coefficient, selected from 
Chart No. 4 on basis of ratio a = a and R. zl A 

















Number of active coils calculated from formula: 10,000 Fdk 
( P2 - P) A 
k = 1 for steel, k = 0.544 for ph. bronze, k = 0.478 for brass 





Number of active coils selected n 


Number of inactive coils m 


Initial height of spring preloaded, in. (n+m-0.5)d+ eth 
alll 





















Height of spring when under max. load P,, in.,L,-F 


P 
£8 F 
Length of spring wire,in. 3.14 (Do « d)( n « m) 









Free height of spring, in,L, 4 











Signature of designer Date 
Notes on spring test results; deviations recorded 


Inspection staff sig 











nature 







(0.01 wire). 


sq. in. (0.04 in. wire). 








ranging from 182,000 lb. per sq. in. 
(14 in. bar) to 260,000 lb. per sq. in. 


Curve f is for standard phosphor- 
bronze wires, the ultimate torsional 
strength ranging from 80,000 lb. per 
sq. in. (0.4 in. wire) to 110,000 1b. per 
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Curve g is for standard brass wires, 
the ultimate torsional strength ranging 
from 55,000 lb. per sq. in. (0.4 in. wire) 
to 75,000 Ib. per sq. in. (0.04 wire). 

The curves in the chart are lettered 
to correspond with the letters assigned 
to the materials in the table for factors 
of structural safety. 


Curves showing range of ulti- 
mate torsional strength of spring 
materials for various stock di 
ameters 
















^ For commercial cold-drawn steel wires 
| (Material b), a 25 to 40 per cent reduc- 
Tion of strength from that of standard 
| Materia! a should be selected. 

T For heat-treated standard 0.55 carbon 
F teel wires and bars, S.A.E. No. 1095 
X (Material d), a 15 to 20 per cent re- 
duction of strength from that of standard 
Material c should be selected. 

For commercial hot-rolled steel bars 
(Material e), a 20 per cent reduction of 
strength from that of Material d should 
þe selected. 















Errata 


Attention should be directed to the 
'fact that two typographical errors ap- 
peared in the article “Spring Design 
Charts.” On page 347, lefthand column, 
the formula for h should read as follows: 


b - f, v (d 4- x)? — (R, —R,)?2/n? 


Also, in the middle column of the same 
page, under the radical in the formula 
for calculating H, the quantity R, —R, 
should be inclosed in parenthesis, just 
as it is in the above equation. 


Spring Data Sheet 


As an aid in recording calculations and 
handling production and inspection rou- 
tine, many readers will undoubtedly find 
the accompanying data sheet of value. 
The sheet is previously prepared on trac- 
ing cloth and is filled in by the designer. 
Blueprints are issued in triplicate, two 
copies going to the production and in- 
spection departments. On the sheet, in- 
formation of interest to these two depart- 
ments is surrounded by heavy lines. 


Linkage Problem 


W. H. RASCHE 
Virginia Polytechnic Institute 


In response to the invitation published 
in the Question and Comment depart- 
ment of the October issue of Product 
Engineering (in connection with the solu- 
tions to Mr. D'Entremont's problem on 
angular velocity), I invite those of your 
readers who are interested in such things 
to derive: 

l. An exact algebraic expression for 
the relation between 6 and ¢ for the well- 
known and highly useful 4-link linkage 
illustrated in the accompanying sketch. 

2. An exact expression for the angular 
velocity ratio Na/Na, where Na and Na 
are the angular velocities of Crank 2 
and Lever 4 relative to Link 1, respec- 
tively. 

3. Rules for determining whether the 
linkage in any case is a lever-crank link- 
age, a double-crank linkage, or a double- 
lever linkage. 

4. Rules for designing this 4-link link- 
age so that, if Crank 2 turns with con- 
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Required: Derivation of exact algebraic expression for rela- 
tion between angles § and ¢ for angular velocity ratio 
between Crank 2 and Lever 4 relative to stationary link 


stant angular velocity, the ratio of the 
time of the forward stroke of Lever 4 
to the time of the return stroke of this 
lever will have a given value, and the 
linkage will be a quick-return mechanism. 

But, to anticipate a question that is 
likely to arise, would the relations called 
for in Parts (1) and (2) of the desired 
solution be of any service in practice? 
For the following reasons the writer 
thinks they would be of great service. 

First, the best that the designer can 
do, at present, in obtaining the relation 
between 0 and ¢ is, as we all know, to 
assume one of these variables and find 
the other graphically; and the best that 
he can do to determine the angular 
velocity ratio N4/N,, is to express it as 
the ratio of the two linear segments 
14-24 and 12-24, find these graphically 
for the given configuration of the mechan- 
ism, and measure them. 

Although this method is good enough 
for most practical purposes, the engineer 
ought not to be limited to it in designing 
certain precise and accurate machinery 
in which these linkages are used. He 
ought, it would seem, to have at his dis- 
posal exact mathematical formulas that 
would give him thorough control over his 
design. For such problems the engineer 
would, I have no doubt, be very grateful 
for the exact relations in question, pro- 
vided, of course, they would not turn out 
to be too cumbersome for practical use. 

Secondly, the relative motions of the 


links of these linkage mechanisms, when 
the mechanisms are properly constructed, 
is perhaps the most accurate known to 
the engineer. If full advantage is to be 
taken of this fact, exact methods of cal- 
culation are, of course, essential. 


Factor of Safety Versus 
Factor of Utilization 


A. VALLANCE 
University of Texas 


In the July issue, Frank A. Mickle's 
discussion of "Factor of Safety in Ma- 
chinery Design" agrees in part with 
the writer's ideas. 

The selection of the design stress 
to be used in computing the size of a 
machine member is one of the most 
important problems to be met by the 
designer. At the same time, it is one 
of the most vague and difficult prob- 
lems and requires considerable practi- 
cal experience. The experienced 
designer arrives at the design stress by 
an analysis of the service conditions to 
be met, by an evaluation of the strength 
of the material under service condi- 
tions, and by deciding on the margin of 
safety which he desires between service 
conditions and actual failure. 

The margin of safety is usually pro- 
vided by the so-called factor of safety, 
which is the ratio of the ultimate 
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strength to the probable stress in the 
member under static load conditions. 
Since permanent deformation is gen- 
erally considered to be the criterion of 
failure, the elastic limit or yield stress 
is more logically used instead of the 
ultimate strength. Unfortunately, this 
latter practice is not universal; hence, 
we have an apparent discrepancy on 
safety factors. The writer strongly 
urges that the use of a factor of utili- 
zation is a better approach to the prob- 
lem of selecting proper design stresses. 


The factor of utilization is the per 


cent of the known yield strength of the 


material which is reached by the actual 
stress in the machine member. Using 
this factor, the maximum permissible 
working stress then becomes: 


Sa = uSy 


where Sa is the design stress, u is the 
factor of utilization and S, is the known 


yield stress of the material, in tension, 
compression, flexure, shear or tor- 
sional shear. 

When the properties of the material 


are definitely known and the stress can 
be accurately determined, the factor 
of utilization may be as high as 0.80. 
The usual value, however, is about 
0.50 for static loading. When the load- 
ing is not static or nearly steady, the 
factor must be decreased to take care of 
highly localized stresses around holes, 
notches, fillets, and other places of 
rapid change in cross-sections. Accuracy 
of mathematical stress determinations, 
unknown or purposely neglected 
stresses, and uniformity of the material 
must also be considered. 

When stress repetitions occur and 
there is danger of fatigue failure (or 
gradual fracture), the endurance limit 
must be substituted for the yield stress in 
the equation above, but in no case can 
it be higher than the yield stress. 

The writer does not like to see pub- 
lished tables of “Suggested Factors of 
Safety” for static, impact, and repeated 
stress conditions. They are all mislead- 
ing and apply only to a very few cases 
which are seldom encountered in prac- 
tice. It is far better to consider each 
item which will affect the stress as an 
individual item in each design prob- 
lem. Of course, after all the items have 
been evaluated, they can be lumped to- 
gether in one utilization factor to be 
used in similar computations later. 


Tension to Coil Sheet Steel 
To the Editor: 


In my work I am often confronted 
with the problem of finding the tension 
required to coil sheet steel over a drum. 
I have been unable to find a formula, 
or any data, covering this problem, and 
I would therefore appreciate any assis- 
tance which your readers can offer. 
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T=Tension for coiling 
t=Thickness of sheet 
D=Drum diameter 


Given the physical characteristics of the 
sheet steel, what is the tension required 
to coil it about the drum? 


As indicated in the sketch, what I de- 
sire is tension in terms of drum diameter, 
stock thickness, and strength of material. 

—KanrL A. ECKHARDT 


Cleveland, Ohio 


Formulas and Time Needed 
for Dimension Problem 


To the Editor: 


Basically the problem on stepped 
dimensions, published in your August 
number, is one in which two circles 
and the relation of their centers are 


given and it is necessary to find their 


points of intersection. In solving such 
problems, there are two formulas that 
are especially helpful. 

Referring to the 
sketch: 


accompanying 


t +y = RÈ 
(z — a} + (y — b} = R}? 
Letting s = R? — R? + @ + b 


sb/2+a VR, (a?+b?) — s?/4 
a? +b? 








(1) 


yo = 


Also, when R; ^ R; 


b a 
Js-1 = > J 2? L hè (2) 

For problems of this variety, I do not 
think there are any other useful ang 
time-saving shortcuts, 

With regard to time allowance, hay. 
ing computed a number of similar prob. 
lems, I should judge that an estimate of 
four hours seems rather low, since it jg 
necessary to use a 7-place log table, 
Furthermore, it is important to check 
each single calculation right away, be. 
cause any error made at the beginning 
will be carried through the whole prob. 
lem and will make subsequent calcula- 
tions all wrong. 

A time allowance of six hours, how. 


ever, should be sufficient for “longhand” 


calculations. If an electric calculating 
machine is used, this estimate should be 
considerably lower. —HaNs ScHEMM 

Upper Darby, Pa, 


Notation for formulas used in 
solving stepped-dimension problems 


Can You Work This One? 


H. E. SMITH 


Solution to Last Month’s Problem— 


Mixed Cargo 


The barge, it was stated, was laden to 
full capacity. Full capacity means all 
space occupied. Suppose the full ca- 
pacity to be 50 volumes. Then, one ton 
of coal occupies one volume and one ton 
of cork occupies 3-1/3 volumes, since 15 
tons of cork occupy the same space as 
50 tons of coal. When the mixed cargo 
was aboard, the weights were in the 
ratio of five of coal to one of cork. 
Therefore, the volumes must have been 
in the ratio of five of coal to 3-1/3 of cork 
in every 8-1/3 volumes of mixed cargo. 
Multiplying by 6 shows that there were 
30 volumes of coal and 20 volumes of 
cork in the full capacity of 50 volumes 
of mixed cargo. The 30 volumes of coal 


weigh 30 tons and the 20 volumes of 
cork weigh six tons. Total was 36 tons. 


This Month’s Problem-- 


Cow vs. Railroad 


Standing just eight feet from the cen 
ter of a railroad bridge, a cow was con- 
tentedly chewing her cud when suddenly 
she noticed a locomotive approaching. 
Immediately she raced for the end of the 
bridge at the rate of 7.5 miles per hr. 7 
The locomotive was traveling at the rate 
of 30 miles per hr. If the cow had run | 
toward the locomotive, she would have © 
been able to get off the bridge just in 3 
time. However, she ran away from the 2 
locomotive and was bumped just 1-2/3 7 
ft. from the other end of the bridge. ` 
How long was the bridge? 
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Congress Needs 






YOUR Guidance.... NOW 


An Opportunity for the Million Readers 
of McGraw-Hill Publications to Help 
Business Recovery 


ODAY, everybody sees that private in- 

dustry alone can lead the march back 
to prosperous times. Business leaders, labor 
leaders, legislative leaders, and now the Na- 
tional Administration, all agree that the lead- 
ership must pass from government to private 
enterprise. As spokesman for the Administra- 
tion, Secretary Morgenthau has said: 

“The basic need today is to foster the full 
application of the driving force of private 
capital. We want to see capital go into the 
productive channels of private industry. We 
want to see private business expand.” 

So do we all. Nothing can take the place 
of expanding business. The business man needs 
it to meet his expenses and earn a profit. The 
investor needs it to put his capital to produc- 
tive use. More than anyone else, the workman 
needs it for a steady job at regular wages. 
And the government needs it to get the rev- 
enues required to carry on. Everyone needs 
better business; there is no other way forward. 
But if business is to resume its leadership, 
government must revise its policies to make 
the shift possible. 

Everyone who knows anything about fed- 
eral taxes knows that the present system is 
not sound; it has been made even less so by 
some of the experiments of the last few years. 


However good those experiments may be in 
theory, their practical result is to frighten 
business men and investors from taking the 
risks that are necessary for business revival. 
As Secretary Morgenthau puts it: 

“We realize that our tax laws are too com- 
plicated; we want to make them less so. We 
realize that there are inequalities; we want to 
eliminate as many of them as we can.” 

With this encouragement from the Admin- 
istration, Congress now must get at the job. 
Many see the need, but it is Congress that 
must do something about it. What it does 
will depend on how it interprets the views of 
the people. The time has come for the people 
to tell their Congress what they want. 

At no time since 1929 have business people 
— employers and employees — had so promis- 
ing an opportunity to impress tbeir views and 
tbeir needs on tbe Wasbington government. 
Tbe iron is bot; now is tbe time to strike! 

Specifically, these three needs are urgent: 

First — Repeal tbe undistributed earnings 
lax. As a producer of revenue it is discredited. 
Its chief effect has been to obstruct recovery 
and curtail employment by holding back the 
normal plant improvements by industry. Such 

improvements make for higher efficiency, tbe 
only means by which consumers can get more 





for their money, without loss of income as 
producers. Altogether, the undistributed earn- 
ings tax obstructs development, destroys em- 
ployment, and encourages unsound financial 
practices. It should be repealed. 
Second—Repeal or amend tbe capital gains 
tax. As it now stands, the investor who sells 
securities when prices are rising must give 
the government a large slice of his profit; 
but when he sells on a falling market he 
must eat his own losses. That is a one-sided, 
unfair proposition. It is heads-the-govern- 
ment-wins, tails-you-lose. It discourages the 


sound investment practice required by stable 
business. It should be repealed or amended to 


allow adequate deductions for losses. 

Third — Reduce the excessive personal sur- 
taxes. These high taxes were designed to reach 
for 75 per cent of the rich man’s income. 
Whatever may be said for that objective in 
theory, it doesn’t work in practice. It appears 
to “soak the rich” but in fact it is a blow in 
the air. For the rich can escape by hoarding 
their wealth in tax-exempt securities — mu- 
nicipal and government bonds rather than 
industrial securities. It is the latter that cre- 
ate productive enterprise, with orders for bus- 
iness and jobs for workers. So the effort to 
exact excessive taxes from the rich drives 
funds out of industrial employment and into 
government bonds; at the same time it dries 


If private capital and business initiative are to take a leading role in recovery — then it is the 
obligation of the business and technical press to study ways and means by which this is possible; 
to keep business and industry currently informed; to mobilize opinion and to make that opinion 
felt and understood by the government, which has the power to obstruct or to encourage business 
and industrial progress. The McGraw-Hill Publications recognize that obligation. We are seeking in 
this editorial effort to provide an avenue through which our one million readers — America's busi- 
ness and industrial leaders— may indicate to the Congress the need to change the tax system so 
that industry can move forward more surely and rapidly. 





up the source of the desired taxes. Excessive 
surtaxes are a good example of losing all by 
over-reaching; they should be amended to 
encourage enterprise and increase revenues. 

The America of today is possessed of the 
same driving force that created it. All it asks 
is a chance to resume its progress. In the 
early days of our national development, gov- 
ernment paid huge bounties to encourage pri- 
vate construction of the railroads. Today in- 
dustry asks no bounties; it asks only a chance 
to invest in national progress the surplus 
wealth that it has itself created. It is willing 
to meet the increased obligations of social 
progress and to pay its share of the gov- 
ernmental costs, but it asks relief from the 
shackles of restrictive and confiscatory taxa- 
tion. It is ready to resume its interrupted 
march toward restored prosperity if only 
Congress will loosen the bonds that now 
confine it. Only Congress can effect that re- 
lease. It can do so only by revising restrictive 
taxation. And only the American people can 


prevail upon Congress to meet that appeal 
and to meet it NOW. 

Congress needs YOUR guidance. Will you 
give it NOW? 


President, McGraw-Hill Publishing Co., Inc. 



















To encourage Congress to act now along the 
lines of this editorial, send in one of the cards 
below — now. Studies have shown that an av- 
erage of 4 persons read each copy of this pub- 
lication —so four cards are here provided — 
one for each reader. 

Extra copies of this editorial are available 


USE THESE CARDS...NOW! 


To encourage Congress to revise taxes NOW 
To secure extra coptes of this editorial 


To get a comprehensive analysts of taxes 


this into the hands of your associates, em- 
ployees or friends. You may order these on 
the card below, too. 

Business Week is publishing in one of its 
December issues a comprehensive analysis of 
the tax situation. You may secure a free copy 
of this analysis by checking and mailing the 













for you —at cost — should you desire to put — card below. 
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News 


John Fritz Gold Medal 
Awarded to Dr. Merica 


N TUESDAY EVENING, December 

7, at the “Honor Night” program 
during the annual meeting of the Ameri- 
can Society for Mechanical Engineers, 
Dr. Paul Dyer Merica, director of re- 
search of The International Nickel Com- 
pany and vice-president of The Inter- 
national Nickel Company of Canada, 
will be presented with the 1938 John 
Fritz Gold Medal for “important con- 
tributions to the development of alloys 
for industrial uses.” This award, made 
annually for notable scientific or indus- 
trial achievement, is awarded by a board 
composed of representatives of the four 
national engineering societies of civil, 
mining and metallurgical, mechanical 
and electrical engineers. It is we high- 
est of American engineering honors. 

In making this award, the board 
stated “He, Dr. Merica, has contributed 
generously to the science of metals, his 
work having covered the magnetic and 
mechanical properties of steel; railway 
materials; failure of brass; the consti- 
tution, manufacture and application of 
light alloys of aluminum; heat-treatment 
of cast aluminum alloys; the precipita- 
tion theory of hardening of metals; and 
nickel and nickel alloys.” 

Dr. Merica was born in Warsaw, Ind. 
on March 17, 1889. He received the 
bachelor of arts degree from the Uni- 
versity of Wisconsin in 1909 and in 1914 
he received the Ph.D. degree from the 
University of Berlin. De Pauw Uni- 
versity conferred upon him the degree of 
Bachelor of Science in 1934.  Follow- 
ing five years of work as research 
physicist in the U. S. Bureau of Stand- 
ards, Dr. Merica in 1919 became director 
of research of The International Nickel 
Company. 


Electroplating Courses 


by Correspon dence 


INCE the three years 
ago of the courses in electroplating 

at Columbia University many requests 
have been made to have the same study 
available by correspondence. 


introduction 


To meet 


this demand a course has been prepared 
and is now ready for distribution. 

The entire study is divided into two 
groups, each having twelve lecture and 
laboratory lessons. The first course con- 
sists of a fundamental study of chemistry 
and is designed to give a foundation in 
this field which is so essential in the 
study of electroplating. The student re- 
ceives on signing for the course a com- 
plete laboratory kit containing all neces- 
sary chemicals, glassware, apparatus, 
scales, books and paper and one set of 
lecture and laboratory notes. After read- 
ing these over, he performs the desig- 
nated experiments, answers all questions 
and sends this material to the instructor. 
This data is corrected, and returned to 
the pupil. 

When the chemistry course is com- 
pleted, the student receives a second lab- 
oratory set. The second set of lecture 
notes are devoted to a theoretical con- 
sideration of electroplating while the 
laboratory exercises helps the student 
apply these principles. Copper, nickel. 
zinc, cadmium, chromium, silver and 
brass are deposited from aqueous solu- 
tions, aluminum is anodized and colored. 


While plating the above metals the 


oll 


factors the character of the 
deposit are noted by the student. 

During the deposition of these metals, 
Faraday's laws, addition agents, throw- 
ing power and hydrogen ion concentra- 
tion are studied. The effect of tempera- 
ture, current density, and impurities are 
also noted. Other experiments include 
the study of thickness of deposits, elec- 
trical resistance of plating solutions, cur- 
rent efficiencies, and the deposition of 
alloys. 

If a student has had a good course 
in chemistry, the first twelve lessons may 
be omitted. If a complete laboratory is 
available to the student, a reduction 
equal to the price of the laboratory kit 
is made. Special prices are made to 
groups of students. Those completing 
the study are granted a certificate show- 
ing the subject has been satisfactorily 
covered. Further information can be 
obtained by writing to Dr. C. B. F. Young, 
Box 292, Flushing, L. L, N. Y. 


governing 


Stress-Strain Graphs 
Published by Bureau 


HERE THE DIRECTIONS of the 

two principal stresses are known, 
the computation of these stresses from 
measured strains in these directions and 
from the elastic constants of the material 
presents no difficulties. Frequently, how- 
ever, the directions of the principal 
stresses are not known and more than 
two strain components are then required 


Light streams through walls of glass block into testing and research chambers 
of American Rolling Mill Company's new laboratory building at Middletown, 
Ohio. Porcelain enameled panels and stainless steel bands cover the exterior 


Photo courtesy of The Austin Company 
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to determine completely the state of the 
stress. 
Ambrose H. Stang and Martin Green- 
span of the Engineering Mechanics Sec- 
tion of the Bureau of Standards have 
found it convenient to determine the 
stresses from strains measured at four 
intersecting gage lines 45 deg. apart. 

In order to simplify the process of de- 
termining the stresses from the strain 
measurements taken, graphs were con- 
structed. By means of these graphs the 
arithmetical computations are materially 
reduced, with a great saving in time and 
labor. These graphs are presented in 
RP1034 in the Journal of Research for 
October. 


Mellon Institute 
Develops Refractories 


NEW SERIES of super refractories 
adapted particularly for use in 
high-temperature furnaces and in con- 
tact with corrosive materials has been 
developed recently at Mellon Institute. 
These new refractories, which have been 
given the trade name *Monofrax" were 
evolved through the researches of Dr. 
A. P. Thompson, incumbent of the Abra- 
sive Fellowship, in cooperation with the 
research laboratories of The Carborun- 
dum Company. 

“Monofrax” blocks are cast from a 
melt produced in the electric furnace. 
The material is non-metallic, requiring 
much higher temperatures than required 
in casting iron. The blocks have shown 
extraordinary resistance to erosive and 
corrosive attacks at high temperatures 
and have been found particularly suit- 
able for uses in which the refractory is 
in contact with a high-temperature melt, 
such as glass or slag. The material is 
available in a number of compositions. 
One composition, for example, is six 
times as resistant to the attack of glass 
at a temperature of 2,700 deg. F., as the 
best refractory hitherto available. Sev- 
eral large scale installations of these 
blocks have already been made in the 
construction of glass melting furnaces 
and furnaces for the handling of molten 
slag. 

The original idea that electrically 
fused materials might be suitable for use 
as refractories was first conceived by 
Mr. F. J. Tone, president of the Car- 
borundum Company, many years ago. 
The problem was undertaken by Mellon 
Institute in about 1930 and has been 
under continuous study since that time. 
A vast number of compositions were tried 
out in the laboratory and following the 
selection of the most promising formulas, 
extensive development work has led to 
its industrial applications. The material 
is now commercially available. 
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In working on such problems. 


Performance Record 


of Welded Cars 


AILROAD cars of the future will 

be largely assembled by gas, arc 
and spot welding, declared V. R. Wil- 
loughby who directs the design activities 
of the American Car & Foundry Com- 
pany. Speaking at the final session of 
the five-day convention of the American 
Welding Society at Atlantic City, on 
October 22, Mr. Willoughby pointed out 
that welded freight cars can carry 2.7 
per cent greater pay load than the light- 
est riveted design, a welded 70-ton hop- 
per car weighing 4,300 lb. less than a 
riveted one. 

“Welded cars have behaved with en- 
tire satisfaction since 1930,” Mr. Wil- 
loughby said. “Skillful designers make 
use of other advantages of welding. For 
example, the free discharge of cement 
from hopper cars practically requires 
the smooth interiors made possible by 
welding. Alloy steel and aluminum cars 
as well as tank cars for liquefied gases 
have also been welded with entire 
success," 

Considering the great variety of 
stresses to which railroad cars are sub- 
jected, the constant vibration and the 
severe impact loads, the splendid record 
of welded railroad cars is highly signifi- 
cant. It not only indicates the ability 
of welds to withstand extremely severe 
service conditions, but it is also indica- 
tive of the skill and ingenuity of the 
railroad car designers. 

As further pointed out by Mr. Wil- 
lougby in his discussion of the design of 
modern passenger trains of the Zephyr 
type: 

“Modern passenger train design calls 
for a structure as well balanced as the 


MEETINGS 


American Society of Mechanical En- 
gineers—Annual meeting, New York, 
N. Y., December 6-10. Secretary, 29 
West 39th St., New York, N. Y. 


Society of Automotive Engineers— 
Annual meeting. Book Cadillac Hotel, 
Detroit, Mich., January 10-14. John A. 
C. Warner, general manager and sec- 
retary, 29 West 39th St., New York, 
Ns F. 


EXPOSITIONS 


SIXTEENTH EXPOSITION OF CHEMICAL 
InpustriesS—Grand Central Palace, New 
York, N. Y. December 6-11. Charles F. 
Roth, manager, Grand Central Palace, 


New York, N. Y. 


NATIONAL AVIATION SHOW—Interna- 
tional Amphitheatre, Chicago, Ill., Jan- 
uary 28-Feb. 6. James Dunbar, Jr., 


manager. 









old ‘one horse shay.’ 
ure, which in reality is a large tube, js 
the load carrying member. De-igners 
have found that welding provides the 
best means of obtaining this balanced 


structure.” 


The entire ruct- 


New Rivet Standards 
Now Available 


HE NEW American Standard for 

rivets 4% in. nominal diameter and 
larger, is now available. These stand. 
ards give the dimensions before and 
after driving, shapes, tolerances, finish 
and materials for buttonhead rivets, high 
buttonhead rivets, cone head rivets, flat- 
top countersunk rivets, round-top count- 
ersunk rivets, pan head rivets and swell. 
neck rivets. 

As in the case of all of the standards 
established by the American Standards 
Association, the expert knowledge and 
practical research of the manufacture 
and users of rivets have gone into the 
developments of these standards. These 
standards are known as the “American 
Standard for Large Rivets, B 18.4— 
1937.” Copies of this Standard are avail. 
able at 65 cents each from the American 
Standards Association, 29 West 39th St., 
New York, N.Y. Members of the Asso- 
ciation are entitled to a 20 per cent 
discount. 


Do You Know That— 


NoISELESS high-frequency horns are 
used for signaling on autos and trucks in 
Germany. The car behind “blows his 
horn,” and in the cab of the car ahead 
the waves are picked up and actuate a 
relay controlling a buzzer and a red tail 
light to indicate that the signal has been 
received. When it is safe for the car 
behind him to pass the driver of the car 
ahead presses a button which changes 
the tail-light from red to green. (63) 


CONSUMPTION of electric welding wire 
increased from 18.8 million pounds in 
1932 to 111,000,000 lb. in 1936, while 
the figure for 1937 is estimated at about 
150,000,000 Ib. Indicative of the in- 
creased use of welded construction, in 
1932 1.4 lb. of welding electrode wire 
was sold for each ton of steel ingot pro- 
duced while in 1936 2.4 lb. of electrode 
wire was used for each ton of steel ingot 


produced. (64) 


A WiNDsHIELD wiper of synthetic rub- 
ber, especially compounded to withstand 
continuous flexing and long exposure to 
sunlight and extreme temperature, is a 
recent development. (65) 
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Molded Terminal Blocks 


A line of terminal blocks made of 
molded plastics and available in eight 
different types. These “Controlead” 
terminal blocks are designed to provide 
convenient junction points in any con- 
trol wiring circuits. Some types can be 
equipped with either single or double 


rated pole switches rated at either 5 
amp. continuous or 10 amp. intermittent 
current capacity. The Type 8 terminal 
block is rated at 50 amp. These blocks 
are available for 2, 4, 6, 8 or 12 wires 
and can be furnished with or without 
covers. Burke Electric Co., Erie, Pa. 


Direct-Acting Reducing 
Valves 


Ball type valve of entirely new de- 
sign using stainless steel internal parts 
and available as a spring type (illus- 
trated), weight and lever type, or liquid 
column type. Standard construction in- 


cludes heavy bronze bodies with screwed 
ends for inlet pressures up to 250 lb. 
per sq. in. All three types are suitable 
for steam, water, air and similar fluids 
and are made in sizes ranging from 
3g in. to 14% in. inclusive. Closer regula- 
tion is claimed by virtue of a special de- 
sign of ball and seat and the improved 
design of diaphragm assembly. Klipfel 
Mfg. Co. 2641 W. Harrison St., Chi- 
cago, Ill. 


Protex 


A temporary protective coating for 
highly finished surfaces during fabrica- 
tion, shipment or installation. It is ap- 
plied by brushing, spraying or dipping. 
forming a thin, tough, elastic film which 
is either covered with paper or dusted 


to eliminate tackiness. It can be quickly 
removed by merely peeling it off. The 
material is available in several types to 
meet particular needs. It is compounded 
for highly finished metal, painted or 
varnished surfaces. Haydn F. White 
& Co., 1740 East 12th St. Cleveland, 
Ohio. 


Model M Printer 


Designed to meet the demands for 
high speed in reproducing blueprints or 
black and white prints. It has a printing 
range of speed from 9 in. to 12 ft. per 
min. and has only three are lamps using 
14x9 in. carbons with Pyrex globes. The 
lamps are designed so that the arcs will 
burn steadily for over 45 min. before 
breaking and require trimming only 
every eight hours of continuous burning. 
A 14 hp. constant speed motor with a 
Reeves variable-speed drive and control 
furnish the power, a special shift lever 


Materials and Parts 


providing high, low and neutral speeds. 
The contact glass, curved in a semi- 
circle of 1l in. radius, is 48 in. long 
giving ample space to care for 42 in. 
width tracings. Feeding table is 18 in. 
wide. Prints can be made trom con- 
tinuous rolls of paper vr pre-cut sheets 
can be used. Oilite bearings are used 
on all shaft and bearing points. The 
machine operates on 220 volts, d.c. or 
a.c., 60 cycle. The 42 in. machine is 65 
in. wide, 41% in. deep. 67 in. high and 
weighs approximately 650 lb. Shaw 
Blue Print Machine Co., Inc., 9-11 Camp- 
bell St.. Newark. N. J. 


Self-Locking Hollow Setscrew 


Locking is made possible by knurling 
the two top threads as shown in the 
illustration. This knurling raises sharp 
prongs all around the edge of the thread 
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which dig into the threads of the tapped 
hole when the setscrew is being tight- 
ened up, making it impossible to work 
loose. When tightened the screw must 
be flush or slightly below the surface 
in order to engage the knurled threads 
with the threads in the tapped hole. 
The self-locking setscrews work equally 
well in steel, cast iron, bronze and brass. 
The first application is the most efficient 
as backing off causes the prongs to wear, 
but it is possible to back off the screws 
several times before the locking quali- 
ties are lost. Standard Pressed Steel 
Co., Jenkintown, Pa. 


New Flexible Coupling 


A new type of flexible coupling espe- 
cially designed to take care of extreme 
conditions in direct drives. Known as 
the Rybeck flexible coupling, it is of the 
full-floating, semi-universal joint type de- 
signed to take care of shaft misalignment, 
offset between shafts, end-play and shock. 
The torsional load is transmitted through 





groups of laminated springs made of 
heat-treated Swedish spring steel. These 
springs are not subjected to any wear 
from endwise motion of the shafts nor 
from angular or offset misalignment, 
being confined in a housing which pre- 
vents any motion other than deflection. 
Driving pins are heat-treated alloy steel, 
pressed into steel hubs and fitting into 
holes in the torque sleeve which is also 
heat-treated. Ratings at 100 r.p.m. range 
from 0.9 hp. to 130 hp. shaft sizes 
ranging from 1} in. to 6 in. maximum 
bore. The T. L. Smith Co., 2801 N. 32nd 
St., Milwaukee, Wis. 


“Bi-Optical” Pyrometer 


Y combined color pyrometer based on 
the use of light filters and color wedges 
which are transparent to a number of 
using filters 
with a number of transparencies both for 
separation. and for mixing and toning 
down, complicated optical or mechanical 
devices for the production or combina- 
The new 


colors simultaneously. By 


tion of colors is unnecessary. 
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pyrometer is claimed to be the only 
instrument for technical and scientific 
measurements by which the temperature 
of the “black body” and the “actual” 
temperature may be ascertained simul- 
taneously. The instrument is furnished 
with scale ranges from about 900-1,900 
deg. C. or 1,700-3,500 deg. F. Its uses 
include innumerable laboratory and re- 
search applications including incande- 
scent iron and iron alloys in the open 
and flame heated furnaces. The Pyro- 
meter Instrument Co., 103 Lafayette St., 


New York, N. Y. 


Soldering Flux 


A new stainless steel soldering flux 
requiring no special soldering equipment 
or solder. Gives off no strong, offensive 
odors and will not severely burn when 
in contact with the hands. Available in 
pints, quarts and gallons. Ruby Chemi- 
cal Co., 68-70 McDowell St., Columbus, 
Ohio. 


Definite-Time Relay 


This new design of relay employs a 
clutch-type time-delay interlock which 
provides a means for timing the sequence 
of operation in a control system. [Is 
available in either a.c. or d.c. forms 
with two, four or six circuits making it 
adaptable for use wherever it is desired 
to perform several operations in sequence. 
Relay consists of a solenoid and plunger 
which is mechanically connected to the 
time-delay mechanism and to a shaft that 
operates the contact fingers. On the 
d.c. type a separate small instantaneous 
cutout switch is mounted on the front 
of the solenoid. Coil springs assure 
positive and uniform operation through- 
out the entire operating cycle. Since a 





“free-wheeling” clutch principle is used 
on the time-delay mechanism tho relay 
is always in gear and accuracy maxi. 
mum. General Electric Co., Schesectady, 


N. z, 


Hydraulic Valve 


Available in two types, for 1.000 Jb. 
working pressure and 2.000 lb. working 
pressure. — Valve housing is machined 
from a solid steel slab. It is made in 
2-way, 3-way and 4-way types. The 





3-way and 4-way valves have only two 
internal parts for valving action which 
operate to completely eliminate metal. 
to-metal wear. Sizes from '% to 1% in. 
are available. The unit is designed so 
that piping connections may be made 
either above or below. C. B. Hunt & 
Son, Salem, Ohio. 


Lacquer Hose 


Designed especially for spraying vari- 
ous types of lacquer and synthetic 
enamels. The tube of the hose is made 
of the latest improved form of Thiokol, 
known as Thiokol “D,” which tests show 
to have a high resistance to the powerful 
solvents found in lacquers. Hose is of 
braided construction and has a smooth, 
flexible cover made of a tough black 


] 





rubber compound. Available in 500 
ft. lengths in 14, 34 and V5 in. sizes. The 
B. F. Goodrich Co.. Akron. Ohio. 


Magnetic Gas Valve 


For domestic and industrial gas burn- 
ing boilers, furnaces or stoves and for 
domestic automatic heating, these gas 
valves are especially designed to operate 
as low as 6 volts. The entire electrical 
mechanism and moving parts can be re 
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moved from the valve without removal of 
the valve from the pipe line. Referring to 
the accompanying illustration, when the 
pilot circuit to the valve is closed the 
electro-magnet lifts the bleeder valve, re- 
leasing the pressure upon the disk, the 
incoming gas then lifting the floating disk 
to the top of the chamber. When the 
pilot circuit opens, the relay closes the 





small bleeder valve, the pressure in the 
chamber above the disk builds up to 
line pressure and the disk is then forced 
down on its seat. Valve body is bronze, 
disk is aluminum and the valve seats are 
leather. External parts are cadmium 
plated and internal parts are electrically 
tinned to guard against corrosion. Avail- 
able for either 110 or 220 volts a.c., cur- 
rent consumption being 6 watts. Julien P. 
Friez & Sons. Inc., Baltimore, Md. 


Multi-Seal 
Front Drive Rivets 


STEEL 
COMPRESSING 
NUT 
- L 

RIVETED 


| 


N STEEL 


COMPRESSING 
SLEEVE 





For riveting from one side of the job 
by one operator. Constructed of a 
hardened steel body with horizontal cut- 
ting ribs through which a special steel 
bolt passes. A steel compressing sleeve 
is placed on the taper of the body and 
held by the bolt head. The compressing 
nut locks the assembly together. The 
rivets can be put in at the rate of five 
per minute, using an ordinary electric 
nut runner. They can also be operated 
with an ordinary wrench. Fancy or 
decorative nuts or caps for finished ap- 
pearance are available. Multi-Seal Mfg. 
Co., 123 N. Jefferson St.. Chicago, Ill. 
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Horizontal Coolant Pump 


An open-impeller type pump for cool- 
ants and lubricants, directly connected 
to a full ball bearing, moisture-proof 
motor. Designed for operation against 
exceptionally high heads to make the 
pump suitable for applications such as 
deep hole drilling and filtering. A spe- 
cial mechanical seal is used at the shaft 
opening which permits shortening the 
distance between the pump bearing ana 
the impeller. Being of the impeller type, 
the pump cannot be overloaded and no 
relief or bypass valves are required in 
the delivery line. Operates at normal 
Although normally in- 
stalled in a horizontal position. the pump 
can be set vertically if desired. The 
Pioneer Engineering & Mfg. Co.. 8316 
Woodward Ave., Detroit, Mich. 


motor speeds. 


Pipe Union of Solid Steel 


Designed expressly for fields of serv- 
ice such as the oil. rubber, chemical 
and similar industries. This Dualsteel 
union is claimed to have resistance to 
corrosion greater than usually obtained 
in conventional designs and to possess 
greater strength by virtue of the material 
used. They are recommended up to 600 
lb. per sq. in. working steam pressure, 
2.000 Ib. per sq. in. hydrostatic pressure 
and 900 deg. F. The union is completely 
Parkerized which not only prevents cor- 
rosion but is also claimed to act as a 
thread lubricant. thereby assuring “free 
breakage” of the union parts. Available 
for 4 to 2 in. standard pipe sizes. Rock- 
wood Sprinkler Co., Worcester, Mass. 








Bronze Flocontrol Valves 


Complete redesigned line of Flocon- 
trol valves with superhard stainless steel 
valve seats and disks of 500 Brinell hard- 
ness. They retain the basic proportional 
flow or straight-line flow characteristics 
of the original valve. The body is of 
the union bonnet type instead of the in- 
side screw bonnet originally used. The 
valves are used for temperature control 
for gas-fired, oil-fired or steam-heated 
processes, for proportional blending of 
liquids, water softening systems, oil 
burner lines, continuous boiler blow- 
down, etc. Hancock Valve Div.. Man- 
ning. Maxwell & Moore, Inc., 11 Elias 


St.. Bridgeport, Conn. 





New “Speed” Primer 


A new synthetic primer for use on 
metal products, it air-dries out of dust in 
5 min., reducing rejects due to shop dust 
and dirt. Is suitable for use under air- 
drying lacquer-enamels or baking syn- 
thetic enamels. or as a shop coat. It air- 
dries, or can be force dried or baked, 
giving a very flexible schedule ranging 
from 2 hr. at 160 deg. F. to 20 min. at 
275 deg. F. The primer is supplied in 
many colors for either dipping or spray- 
ing. Maas and Waldstein Co., Newark, 


N. J. 


Print Binder Hanger 


Made of strong light duralumin with 
center hook of steel which can be turned 
down so that prints may be rolled for 
transportation or turned back for refer- 
ence. Three telescoping binder screws 
with a metal strip at the back hold the 
prints firmly. Three holes for perman- 
ent or slots for temporary insertion are 
easily cut in the prints with a knife or 
shears. There are no projecting screws 
or sharp edges to either cut or mar the 
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suited for service where starting and 


sile strength is 65,000 lb. per sq. in, and 
running torque must be maintained in- 








prints. The title strip is renewable and 
may be lettered to suit. It slides in a 
T-slot at the top of the hanger and is 
sloped at a visible angle. Available sizes 
are 18 in., 24 in., and 30 in. to hold up 
to 75 blueprints. Other sizes made to 
order. Wade Instrument Co.. 2246 
Brooklyn Station, Cleveland. Ohio. 


Laboratory Flask Heater 


Essentially for laboratory 
these heaters are available in four sizes 
ranging from 55g in. to 9 in. LD. and 
from 6 in. to 914% in. deep. Their prin- 
cipal characteristic is that they have 
little retained heat and there is prac- 
tically no thermal insulation. Heating 


processes, 





element is suspended on the side of the 
pot and covered with a sheet metal cas- 
ing. Inside casing is welded throughout 
to prevent possible leakage of spilled 
contents. 
varyıng 


Three-heat switches permit 
wattage input. These flask 
heaters are suitable for maximum tem- 
peratures up to 750 deg. F. Harold E. 


Trent Co.. 618-640 N. 54th St., Phila- 
delphia, Pa. 


Self-Starting Synchronous 


Motor 


A shaded pole type motor designed es- 
pecially for operating industrial clocks, 
time switches. recording instruments, ad- 
vertising displays and similar applica- 


tions. The motor is self-starting and is 


definitely. Available in a range of dif- 
ferent output speeds. voltages and 
frequencies. Haydon Mfg. Co., Inc., 


Waterbury, Conn. 





Alligator 
V.-Belt Fasteners 


For joining C-section V-belts of fabric 
core, cross weave construction. The 
fastener makes practicable the installa- 
tion, shortening or replacement of V- 
belts on the job without delays or the 
necessity of tearing down expensive in- 
stallations. Special features of the fas- 
tener are the double rocker pin sup- 
ported in bronze bushings and the 
method of holding the endplate to the 
belt end without materially weakening 
the belt or bulging its sides. The rocker 
pin is made of special alloy steel hard- 
ened to give long lasting service. No 
metal touches the pulleys. Flexible Steel 
Lacing Co., 4640 Lexington St., Chicago, 
Ill. 





Low Alloy Steel 


A low carbon content steel with small 
additions of nickel. chromium. manga- 
nese, silicon. copper and phosphorus giv- 
ing it a strength considerably greater 
than that of ordinary structural steel and 
an exceptional resistance to corrosion. 
This steel can readily be welded. Chemi- 
cal composition is 0.08-0.20 chromium: 
0.50-1.00 manganese: 0.25-0.75 nickel; 
0.50-0.70 copper. Minimum yield point 


is 50.000 lb. per sq. in., minimum ten- 


elongation 30 to 35 per cent in 2 i: when 
normalized at over 1,700 deg. }. Izod 
impact test on a specimen from « 1% jn, 
plate withstood 81 to 87 ft. Ib. | atigue 


tests on a Moore machine gave an ep. 
durance limit of about 49,000 ib. per 
sq. in. When cooled from 1.870 leg. F. 
the steel shows little or no tendency to 
air harden. Bethlehem Steel Co.. Beth. 
lehem, Pa. 


Mercoid Automatic Controls 


To meet the need for complete protec. 
tion, Mercoid automatic controls are now 
available in explosion-proof cases. Applic. 
able as pressure controls for pressures 





ranging from 0 to 2,500 lb. per sq. in. 
for use with water, air, oil, steam, am- 
monia or other chemicals not injurious 
to brass or steel. Applicable as tempera- 
ture controls for temperatures from —30 
deg. to — 450 deg. F. Also available in 
special types, including lever arm con- 
trols, snap action type, direct action type 
and direct action 3-position type. They 
operate on a 24-volt pilot circuit. The 
Mercoid Corp.. 4213 Belmont Ave., Chi- 
cago, Ill. 


Constant Level Oiler 


A new line of inexpensive constant 
level oilers. known as the “Sentinel,” 
for automatically maintaining an accur- 
ate level of oil in ring and ball bearings 
of motors, line shafts, pumps and other 
machinery having oil wells. The oiler 
requires no attention after installation 
except for periodic filling of the reser- 
voir. which automatically maintains à 
constant level in the well, The reservoir 
is of crystal clear glass screwed to à 
solid bronze  cadmium-plated fitting. 
making removal for refilling convenient 
especially in dark or hard to get at 
places. Trico Fuse Mfg. Co. Mil- 
waukee, Wis. 
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Manufacturers’ Publications 








Arc WELDER—General Electric Co., 
Schenectady, N. Y. 8 pages, 8xl1014 in. 
“The Arc Welding Development of a 
Decade” presents ‘descriptive data, specifica- 
tions and important advantages of the new 


G-E Mutator are welder. 


BeLLows—Clifford Mfg. Co., Boston, Mass. 
Booklet, 44 pages, 84x1l in. A complete 
data book containing pertinent information 
on their line of Hydron metallic bellows. 


Cotor—The Porcelain Enamel & Mfg. Co., 
Baltimore, Md. Booklet, 4x8 in. “Solving 
the Color Problem” is the title of this book- 
let outlining a system of matching colors 
with basic oxides. A chart showing sixteen 
basic oxides in actual colors and 32 of the 
more than 400 colors which they will produce 
is included. 


CovurLINGS — Baldwin-Duckworth Chain 
Corp., Springfield, Mass. Bulletin 63, 8 
pages, 84x11 in. Descriptive data and spe- 
cial features of Baldwin-Duckworth roller 
chain flexible couplings. Tables of prices 
and dimensions, horsepower ratings, etc., 
are included. 


FLAME-0TROL— Wheelco Instruments Co., 
1933 S. Halsted St., Chicago, Ill. Bulletin, 
8 pages, 814x1l in. Covering new Model 
1101 Flame-otrol, a gas burner safety de- 
vice designed to prevent explosion. Includes 
typical applications and construction dia- 
grams. 


FLow Meter—The Meriam Co., 1955 West 
112th St., Cleveland, Ohio. Bulletin No. 5. 


Describing their multiple-orifice flow meter 
of the U-tube type, suitable for measuring 
a wide range of flow-rates at pressures from 


200 to 600 lb. per sq. in. 


GENERATORS — Crocker-Wheeler Electric 
Mfg. Co., Ampere, N. J. Bulletins No. 247 
and No. 249, 814x11 in., 12 pages each. 
Two well presented and illustrated booklets 
containing factual data on alternating-cur- 


rent and direct-current generators. Bulletin 


247 covers a.c. generators designed for use 
with steam or internal-combustion engines. 
Bulletin 249 covers d.c. generators for steam 
engines, steam turbines and internal-com- 
bustion engines. 


Hyprautic Equipment—W. F. and John 
Barnes Co., Rockford, Ill. Circular contain- 
ing data and descriptive illustrations cover- 
ing the Barnes piston feed pump. 


HercvLoy—Revere Copper and Brass Inc., 
230 Park Ave., New York, N. Y. Booklet, 


65 pages, 84x11 in. A comprehensive, tech- 
nical handbook on Herculoy, the new copper- 
silicon alloy. Many striking photographs, 
specification tables and data sheets of phys- 


ical properties are included. 


INDICATING PyromMeTERS—Wheelco Instru- 
ments Co., 1929 S. Halsted St., Chicago, 
Ill. Bulletin 503, 8 pages, 8l!5xll in. 
Describing line of indicating pyrometers 
ranging in size from the small portable 
type to the large 8 in. scale wall mounted 
type. 


LuwiNAIRES—Lighting Div., Westinghouse 
Electric & Mfg. Co., Cleveland, Ohio. Cata- 
log Section 61-252. Descriptive data on 
Type Ti luminaires for totally indirect light- 
ing of all general commercial applications, 
including construction, application and ef- 
fective lighting intensities. 


MowEeL WinE Crornu— The International 
Nickel Co. Inc. 67 Wall St, New York, 
N. Y. Bulletin H-3, 16 pages, 8l5xll in. 
Information on Monel and nickel wire screen 
and filter cloth for applications requiring 
corrosion resistance and high strength, such 
as in the process industries. 


Morons—Reliance Electric & Engineering 
Co. 1088 Ivanhoe Rd. Cleveland, Ohio. 
Bulletin sheet describing their method of 
integrally-casting end rings, fans and rotor 
bars of alternating-current squirrel.cage in- 
duction motors. 


Nicket.—The International Nickel Co., Inc., 
67 Wall St, New York, N. Y. Bulletin 
T-13, 32 pages, 83x11 in. Technical informa- 
tion bulletin on the use of nickel and 
nickel-base alloys in the design of corrosion- 
resistant machinery and equipment. 


PERFORATED MeEtTAts—Allis-Chalmers Mfg. 
Co., Milwaukee, Wis. Bulletin 1832, 24 
pages, 8loxll in. Covering numerous ap- 
plications of perforated plates with illus- 
trations showing exact size and style of 
perforation of some of the many varieties 
available. A section is devoted to specifica- 


tion tables. 


POTENTIOMETER CONTROLLERS — Taylor 
Instrument Companies, Rochester, N. Y. 
Catalog 101R, 16 pages, 84x11 in. Cover- 
ing design features and operation of the 
Fulscope Micromax air-operated potentio- 
meter controller. 


Power TRANSMISSION EQUIPMENT—Boston 
Gear Works, Inc., North Quincy, Mass. 
Catalog, 12 pages, 4x8!4 in. Illustrations 
and specifications of their line of power 
transmission equipment available from 
stock. 


PuMPs—Fairbanks, Morse & Co. 900 S. 
Wabash Ave., Chicago, Ill. Bulletin 6150. 
6 pages 8'5xll in. Describing general 
characteristics and construction details of 


F-M Simplex self-oiling power pumps, in- 
cluding a table of sizes and ratings. 


Pumps And Motors—The Oilgear Co., 


Milwaukee, Wis. Bulletin 47000, 55 pages, 
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8!5xll in. Describing full line of fluid 
power pumps and motors. Numerous dia- 
grams of typical hydraulic circuits and 
pictures of representative applications are 
included. Variable and constant displace- 
ment units and duplex type pumps are 
included. 


Puncninc Unit—Progressive Welder Co., 
737-A Piquette, Detroit, Mich. Folder, 
814x1l in. Covering newly developed hy- 
draulic self-stripping punching unit. 


PvgoMETER CoNTROLLER— The Bristol Co., 
Waterbury, Conn. Bulletin, 12 pages. De- 
scribing new line of round-chart poten- 
tiometer pyrometer controllers, including 
details of construction and special features 
made possible by the simplified principle 
on which the instruments operate. 


RueEostats—James G. Biddle Co., 1211-13 
Arch St., Philadelphia, Pa. Bulletin 1515, 
12 pages, 734x1014 in. Describing their 
“Jagabi” rheostats for fine adjustment and 
control of electric current. Data includes 
outstanding characteristics, specifications, 
price lists, standardized ratings and infor- 
mation for proper selection. 


SwitcHes—The National Acme Co., Cleve- 
land, Ohio. Bulletin, 4 pages, 814x11 in. 
Describing their new super-sensitive line 
voltage switch. 


SrEEL—The American Rolling Mill Co., 
Middletown, Ohio. Folder, entitled *Armco 
H.T. 50," describes the properties of their 
high tensile steel. A chart shows the com- 
parison of physical properties between Arm- 
co H.T. 50 and mild steel. 


THERMOSTATIC Controts — Spencer 
Thermostat Co., Attleboro, Mass. Catalog, 
48 pages. Presenting complete line of 
Klixon thermostatic controls. 


Time SwitcHEs—Paragon Electric Co., 37 
W. Van Buren St., Chicago, Il. Bulletin 
3743. 814x10 in. Covering Paragon time 
switches featuring the new Type G indoor 
and outdoor synchronous series. Includes 


a table of specifications and prices. 


VALvES— Klipfel Mfg. Co., 2641 W. Har- 
rison St.. Chicago. Ill. Supplement to Bul- 
letin 361, 4 pages, 844x103, in. Specific 
data on the Klipfel ring type, weight and 
lever type and liquid column type direct- 
acting ball type reducing valves, including 
tables of capacities, available sizes and prices. 


VARIABLE-SPEED TRANSMISSIONS—Lewellen 
Mfg. Co., Columbus, Ind. Catalog No. 35, 
48 pages, 8loxll in. Illustrations and de- 
scriptions covering in detail the latest de- 
velopment in variable-speed transmissions 
and speed controlling devices. Illustrations 
of typical installations, dimensional drawings 
and a table of motor sizes, speed ranges, 


etc., are included. 


Wetpep Pip1nc—The Linde Air Products 
Co. 205 East 42d St. New York, N. Y. 
Booklet. 12 pages. 8l!5xll in. Presenting 
the advantages of welded joints in installing 
piping systems. 
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Books and Bulletins 


1937 Supplement to 
Book of A.S.T.M. Standards 


First SUPPLEMENT TO 1936 EDITION. 
Published by the 
American Society for Testing Materials, 
260 S. Broad St., Philadelphia, Pa. 

Containing 44 standards adopted by 
the society on September 1, 1937. Eigh- 
teen of the standards are new and 26 are 
replacements of existing standards. 

The 1936 Book of Standards, Parts 
I and II, together with this supplement, 
contain all of the 511 standards of the 
society now in effect. Part I contains 
those standards relating to metals and 
Part II those relating to non-metallic 
materials. In the supplement, 9 stand- 
ards relate to metals and 35 to non- 
metallic materials. 


272 pages, 6x9 in. 


Inventions and Their 
Management 


H. K. Berte ano L. F. DeCamp. 733 
pages, 5x8 in. Semi-flexible covers. Pub- 
lished by International Text Book Co.. 
Scranton, Pa. Price $4.50. 


An informative book that every de- 
signing engineer, sales manager and in- 
dustrial executive will find intensely in- 
teresting. In 39 chapters the authors 
explain the procedure of inventing, 
patenting and marketing something new. 
Starting with the history and theory of 
the protection of ideas, the book goes into 
a definition of patents, the operation of 
the United States Patent Office, patent 
procedure, and the evaluating and mar- 
keting of a patent or invention. 

An extremely interesting feature of the 
book is the citing of actual cases to il- 
lustrate the actual operations of the 
subject matter covered in the chapters. 
Typical cases cited are the Ford auto- 
mobile, the Selden automobile infringe- 
ment case, the Gilmore trademark case, 
the Disney cartoon case, and a great 
many others. 

Engineers who use this book will be 
relieved by the absence of legal phrase- 
ology. Anglo-Saxon or everyday English 
is used throughout the book, making it 
easy and interesting reading. 

Special attention is called to the chap- 
ter on “Evaluating a Patent” and the 
various chapters that discuss the methods 
by which an inventor might 
cash in on his ideas. 

In addition to mechanical invention, 
the book also covers trademarks, copy- 
rights and special classes of patents. 


possibly 


An appendix gives three pages of 
bibliography, a list of the patent law 
associations in the United States, a list 
of the libraries containing patent office 
publications, and a 20-page glossary de- 
fining words and phrases used in invent- 
ing, patenting and allied branches of 
knowledge. 

Designing engineers. factory managers, 
sales managers and anyone having to do 
with the manufacture and sale of prod- 
ucts and machinery will find this book 
extremely valuable, particularly for 
reference. 


Machine Design 


P. H. Hytanp ano J. B. Kommers. 
578 pages, 6x9 in. Blue clothboard cov- 
ers. Numerous illustrations and tables. 
Published by McGraw-Hill Book Co., 
Inc., 330 West 42d St., New York, N. Y. 
Price $4.50. 

In adding new subject matter to this 
second edition, most of the material 
previously published on pipes, pipe fit- 
tings and safety engineering design has 
been omitted. Additional explanations 
have been used where experience has 
shown them to be desirable. 

Designed to be a textbook from which 
to teach the elements of machine de- 
sign, the authors present in the volume 
enough material on kinematics so as to 
make a separate text on that subject 
unnecessary. The book contains other 
chapters dealing with metal working and 
shop practices; materials of construc- 
tion; cams, fundamental mechanics; 
bearings, friction and lubrication; riveted 
joints; fastenings; shafting; keys and 
toothed gears. An appendix contains a 
number of handy reference tables from 
which data may be taken in solving de- 
sign problems and for use in class room 
drafting exercises. 


Production of Castings for 
Porcelain Enameling 


12 pages. 8lxll in. Published by the 
Technical Research Section, Educational Bu- 
reau. Porcelain Enamel Institute, Inc.. 612 
V. Michigan Ave., Chicago, Ill. Price 10 
cents. 

A summary of the results of a joint study 
by representative. enamelers and foundry- 
men to establish practical recommendations 
and requirements for the production of cast- 
ings for porcelain enameling. 

Included in the booklet are a number of 
illustrations showing improper and proper 


designs of castings. It is divided jn). sec. 
tions covering blistering, warping. influ. 


ence of design, influence of molding practice, 


influence of melting and pouring, iv uence 
of iron composition and influence of raw 
materials. 


Tests of Thin Hemispherical Sheli: Sul. 
jected to Internal Hydrostatic Pressure 


Witsur M. Witson anno JoskPH Mar. 
22 pages, 6x9 in. Engineering Experiment 
Station Bulletin No. 295. Published hy the 
University of Illinois, Urbana, Ill. Price. 39 
cents until March 1938. 

Large spherical shells fabricated from stee] 
plates are used as vessels for storing gases 
under pressure. The walls of these vessels 
are subjected to a tension having the same 
intensity in all directions in a plane. In 
connection with the design of these vessels 
the question has been raised whether or not 
a plate subjected to stress in all directions 
can resist the same intensity of stress as a 
similar plate subjected to stress in one di. 
rection only. The tests reported in tliis bul. 
letin simulate very closely the conditions of 
service in a large spherical storage vessel 
containing gas under pressure, and the re- 
sults are directly applicable to the design 
of such vessels. 


Combined Effect of Corrosion and Stress 

Concentration at Holes and Fillets in Steel 

Specimens Subjected to Reversed Torsional 
Stresses 

Tuomas J. Dotan. 42 pages, 6x9 in. En- 
gineering Experiment Station Bulletin No. 
293. Published by University of Illinois, 
Urbana, Ill. Price, 50 cents after March 
1938. 

This investigation deals with an experi- 
mental study of the localized stress produced 
by holes or fillets, and the additional dam- 
aging effect caused by corrosion, in steel 
specimens subjected to completely reversed 
cycles of torsional stress. 


Timken Engineering Journal 


Firru Epirion. 294 loose-leaf pages, 84x11 
in. with a three ring binder, 10x11} in. Pub- 
lished by The Timken Roller Bearing Co., 
Canton, Ohio. 


A complete revision of the General In- 
formation Section which includes a general 
discussion of the design and types of Tim- 
ken bearings now available, a discussion of 
ratings and bearing selection, methods used 
for calculating bearing loads for a wide 
range of fundamental applications, and com- 
plete detailed information as to bearing sizes 
and load carrying capacity. Accurate full 
and half-size detail bearing drawings are 
presented. for the complete list of single- 
row bearings up to an outside diameter of 


14 in. 


Arc Welding Manual and 
Operator’s Training Course 


W. J. CuarrEr. Revised Second Edition. 
94 pages, 54x8 in. Published by The Hobart 
Brothers Co., Troy, Ohio. Price 50 cents. 


Presenting in a non-technical manner the 
latest developments in arc welding methods, 
applications and equipment. An added fea- 
ture of the manual is a series of exercises 
for training operators. 
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NE OF THE MORE difficult prob- 
lems in structural design is that 
presented by a beam, such as the 

wing spar of an airplane, which is simul- 
taneously subjected to transverse and 
axial loading. 

Axial tension tends to straighten the 
beam and thus reduce bending moments 
produced by the transverse loads, but 
axial compression has the opposite effect 
and may greatly increase the maximum 
bending moment and deflection. In 
either case the precise effect of the axial 
load cannot be found by superposition 
but must be calculated by methods that 
take into account the change in deflec- 
tion that it produces. 

For any condition of loading, 
maximum stress in the extreme fiber 
is given by the following equation: 
$ — (P/A) + M’/(I/c), where S is the 
unit stress in the extreme fiber, P is the 
axial load, A is the cross-sectional area, 
l/c is the section modulus, and M" is 
the maximum bending moment produced 
by the combined effect of the axial and 
transverse loads. In the equation, the 
plus sign is used for the fibers in which 
the direct stress P/A and the bending 
stress M’/(I/c) are alike; minus sign 
for fibers in which they are unlike. 

It is the determination of M’ that is 
dificult. For some cases, it is permis- 
sible to ignore the deflection and to take 
M’ equal to M, the bending moment 
produced by transverse loading only. 
For many cases M’ is given with suffic- 
ient accuracy by Johnson’s approximate 
formula: M’=M/(l+aPP/El) 
where / is the length of the beam, E 
is the modulus of elasticity, Z is the 
moment of inertia of the cross-section 
about a central axis normal to the plane 
of bending, and a is a coefficient which 
depends on the manner of loading and 
support, its value for different conditions 
being given in the accompanying table. 

The plus sign in the denominator is 
used when P is tension, the minus sign 
when P is compression. The formula is 
applicable only to beams in which the 
maximum moment and the maximum 
deflection occur at the same section, 
and it is based on the assumption that 
the beam is loaded in the plane of one 
of the principal axes and that the elastic 
limit is not exceeded. 


Product Engineering. December, 1937 


Beams Under Simultaneous Transverse 


and Axial Loading 


RAYMOND J. ROARK 


Professor of Mechanism, University of Wisconsin 


For relatively long and slender beams, 
it is often necessary to use more precise 
formulas, such as are given in the table 
of equations on the next page. Deriva- 
tions are given in “Airplane Structures,” 
Niles and Newell, and in “Theory of 
Elastic Stability,” Timoshenko. 

Although these equations may appear 
complicated, their use in calculations is 
not at all laborious if a table of trigo- 
nometric functions for angles in radians 
is available, such as is included in *Air- 
plane Structures," and in Mark's *Me- 
chanical Engineers’ Handbook.” 

Because most of these formulas 
involve the difference between quantities 
nearly equal, all computations must be 
carried out with great accuracy—in gen- 
eral. to at least four significant figures. 

Each of the given expressions could 
easily be put in such form as to repre- 
sent the deflection or moment produced 
by the transverse load only multiplied 
by a factor that corrects for the effect 
of end load. When so changed. however, 
the formulas are less convenient for use 
than when in the present form. 

Formulas for axial tension may be 
derived from those for axial compression 
by considering P negative and making 
the following substitutions: l/u for j; 
u\/ — 1 for u; V — 1 sinh u for sin u; 
and cosh u for cos u. This has been 
done for some of the common types of 
loading and the resulting formulas will 
be given under Cases 13 to 18 inclusive. 
Their use requires a table of hyperbolic 
functions, which may be found in any 
of a number of mathematical handbooks. 

Although the principle of superposi- 





Values of a for various conditions of 
loading and support 


Cantilever with end load.......... 1/3 
Cantilever with uniform load...... 1/4 
Beam on end supports, center load. 1/12 
Beam on end supports, uniform load 5 
Beam with equal and opposite end 

O T T T OTT 1/2 
Beam with fixed ends, center load. 1/24 
Beam with fixed ends, uniform load 

(end moments) .............. «« A92 
Beam with fixed ends, uniform load 

(center moment) 
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tion does not apply to the problem here 
considered, a modification of the prin- 
ciple may be used. In so doing. the 
maximum moment (or deflection) for a 
combination of transverse load plus axial 
load can be found by algebraically add- 
ing the moment (or deflection) produced 
by each transverse load combined with 
the axial load. Thus a beam with end 
supports, subjected to a uniform load, 
a center load, and an axial compression, 
would have a maximum bending moment 
given by the sum of the maximum 
moments for Cases 3 and 4, the end 
load being included once for each 
transverse load. 

The criterion for judging whether a 
given problem can be solved with suffic- 
ient accuracy without taking deflection 
into account at all, whether Johnson's 
approximate formula will be satisfactory, 
or whether a precise formula should be 
used, is the ratio of the end load P to 
the critical Euler load Per for the beam 
regarded as a column with similar end 
conditions and free to buckle only in 
the plane of the transverse loads. 

This criterion applies to a beam of any 
slenderness ratio, but, if P exceeds P.. 
failure will, of course. occur through 
elastic instability. Approximately, the 
error in ignoring deflection is equal to 
the ratio of P to Per. This means that 
if an error of over, say, 5 per cent is to 
be avoided, deflection must be taken into 
account for cantilevers when P > 0.125 
El/l; for beams with end support 
when P>O5EI/F; for beams with 
fixed ends when P ^» 2EI/T. For the 
same requirements of accuracy. the pre- 
cise formulas should be used for canti 
levers when P » 0.8E I/l: for beams 
with end support when P »3EI/T; 
for beams with fixed ends when 
P>4EI/P. For values of P less than 
those indicated, Johnson’s formula will be 
found to agree very closely with the 
precise formulas. 

Tabulated equations for the first five 
of the eighteen cases to be published 
are presented on the next page. The 
remaining cases will appear in the Janu- 
ary issue, and an illustrative problem 
will be worked out to show the effect of 
axial loading on moments and deflections 
and to make clear the use of the 
formulas. 





LOADING AND SUPPORT 


Cantilever beam under axial com- 
pression and transverse end load 


yı W-7 wl 


M CIRESEOCLORDORODOADELAIE0G1: 
e —-— 
x» 
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Cantilever beam under axial com- 
pression and uniform transverse load 


Beam on end supports; axial compres- 
sion and transverse center load 


M l W-wl 
seseanneasennennenaceananitt™ 
P BA LALALLALAR LEE ALALALEEITAU] = 


lans n > 


Beam on end supports; axial compres- 
sion and uniform transverse load 


Beam on end supports under axial 
compression and intermediately lo- 
cated transverse load 


e. Q 
sın - 


- = jate al 
sin u 
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MAXIMUM BENDING MOMENT, MAXIMUM DEFLECTION, END 
AND CONSTRAINING MOMENTS 


NOTATION: M - bending moment, positive when clockwise, negative when . 
clockwise; M; and M; are applied external couples, positive when acting as sho 
deflection, positive when upward, negative when downward, @ = slope of beam 
zontal, positive when upward to the right; j = y E I/P where E = modulus of elasticity 
I = moment of inertia of cross-section about horizontal central axis, and P = axial load: 
u = l/j; W = transverse load; and w = transverse load per unit length. All dimensions 
are in in., forces in lb., moments in in.lb., angles in radians. 


Max M = — Wjtanuatz=l1 


W : 
Maxy —-— p G tan u — }) atz=0 


W [1 — cosu 
"= (==) atz = 0 


Max M = — wj [j (1 — sec u) + l tan ul atz =l 


j 1 : 
Max y = — 22 [j (1 4- 4 w*— sec u) 3- L (tanu — u)] atz 20 


I 
.1—cos2u 
J sin 2 u 


Max M = : W j tan 1, at r= >l 


Max y = — : ne (tan 5 u — Su at x 


1 a 

1 — cos — u | 

"lp 

sP 4 cos | 
| 


Max M = w j? (sec : u — 1) at x 


wj? 1 
Max y = — T (sec 5 u 


" j 1 ,1-—cos8vu 
——] —z49d -———— 
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F sin u 


Wj sin? sin? kia 
Moment equation x = 0 to x = a: M = s Max M atx =-7j if = xj <a 
sin u 2 2 

W j sin 2 gin —* 
Moment equation x = a tox = l; M = — J 
sin u 


Max M is at x 1021) if (.- 2) >a 


— P E à 
However, if 5r j>a zi l- 2) <a, Max M isatt = a 


"T 
Wi sın —sin-. } 
Deflection equation x = 0 tox =a: y= z a a B 
I sin u lj 
n8 leg 
sin - sin —— 
Deflection equation x =ator=l: y = 4 | —42———23. .. 
sin u 


(Continued in January issue) 
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HIGH MAGNETIC QUALITIES. „a The magnet pictured 


here is small, but extraordinarily powerful—capable of lifting 60 
times its own weight. This particular type, made of a new alloy rich in 
Nickel, is used for damping magnets in the polyphase meters of the 
Duncan Electric Co., Lafayette, Ind. Not only do these alloys of high 
Nickel content effect substantial savings in weight (in this case 80% ) 
but they also have a higher permanency factor than other commer- 
cially available magnetic materials and are practically immune to 
the effects of magnetic disturbances caused by short circuits and 
lightning. Manufacturers who employ magnetic materials in their 
products will find these new alloys of Nickel profitable to investigate. 


HIGH AND LOW 
EXPANSION 
PROPERTIES... 


One of the most valuable metallurgical developments in recent years 
has been the production of thermostatic metals for operating auto- 
matic control devices. Pictured here is one employing a bi-metallic 
disc made of two alloys of Nickel, one having a high degree of ex- 





pansion and the other low expansion properties. It guards the West- 
inghouse refrigerator motor, disconnecting it when it gets too hot 
and reconnecting it when it cools off. Principle upon which these 
thermostatic metals operate is based on a differential in the expan- 
sion properties of the two constituent metals. Changes in tempera- 
ture cause them to deflect and this in turn acts on the control device. 
Alloys of Nickel can be produced for applications requiring ex- 
tremely low expansions as well as for service where specific expan- 





sion characteristics may or may not be low. 


IMPROVED PERMEABILITY. . . When you make 


vour long distance telephone call or send a cable, a highly 
magnetic Nickel-Iron alloy of improved permeability contain- 
ing up to 80% Nickel helps to deliver vour message. Impulses 
sent over long circuits have a tendency to drag their “tails” 
behind them, upon which succeeding impulses tread. But 
through the use of loading coils made of a high Nickel alloy, 
and spaced at regular intervals along the circuit, transmission 
is speeded up and your words made intelligible. The high 
magnetic permeability of these alloys is also depended upon to 
increase the efficiency of submarine cables and various parts 
of radio, telephonic and telegraphic installations. We invite 
consultation on the use of the Nickel alloys in your equipment. 


THE INTERNATIONAL NICKEL COMPANY, INC., NEW YORK, N.Y. 
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Coming Issue 


In January P. E. will begin an 
interesting and comprehensive series 
of articles dealing with the develop- 
ment of substantial finishing mate- 
rials and processes which are of 
importance in product design. The 
first of these articles will describe 
chemical rust-proofing and similar 
processes. Following articles will 
cover other methods of preparing 
surfaces of materials for finish and 
rust protection. 

Many readers will remember the 
short article by F. W. Jessop which 
appeared in this year’s April num- 
ber of P. E. entitled, "Torque 
Motors and Their Applications.” 
Since then much additional data 
has been collected relative to me- 
chanical designs where torque mo- 
tors are employed for operating 
clamps and actuating elements of 
many types. An article in January 
P. E. will describe and illustrate 
several novel and very interesting 
applications of torque motors and 
the functions they perform. 

Factors to be considered in de- 
signing parts that are to be drop 
forged and the service requirements 
that can be fulfilled by drop forg- 
ings when used as a “material” of 
construction, will be covered by an 
article in January P. E. entitled, 
“Design of Drop Forgings.” 

Other articles will relate to the 
design factors which are peculiar 
to steel castings, some new methods 
of welding control, fields for 
plastics, and the usual regular 
departments. 
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VICE PRESIDENT 


ROCHESTER YE 


November 16, 1937 


Product Engineers 
McGraw-H Building, 
550 West 42nd Street, 
New York City 


Attention: Mr. V. ©. Kennedy 


Gentlemen: 


In reply to your letter of November 9, I am 
pleased to inform you that I always read the adver- 
tisements in each issue of "Product Engineering." 


They are very helpful in keeping "up to the minute" 
on such topics as Reauty of Design, New Materials 
and Parts Available, and Improved Metal Finishes and 
Trimmings. 


I anticipate receiving each issue of your 
magazine with a great deal of enthusiasm. 





rominent product engineers have ee 
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METAL PRODUCTS mane ro orner 


9 Contract manufacturing, as handled by Scovill, 






































involves not only the equipment and personnel 
to manufacture specifications, but also the “Know 
How.” As many a customer can attest, the ex- 
perience gained by Scovill during many years 
of specialization in the quantity manufacture of 
diversified metal products is of great help in 
solving economically the manufacturing prob- 
lems of today. 

Shown at the left are a few parts fabricated by 
Scovill to meet the requirements of customers. 
Some are more involved than others but, even 
in this small group, brass forgings, drawn shells, 
multiple plunger machine products, cold-headed ‘ 


parts and screw-machine products are repre- 


sented. Aluminum, steel, brass and copper are 


the metals used in the parts illustrated, but prod- 





ucts from nickel, tin, zinc and practically any 


other base metal can also be furnished. 


Scovill has complete facilities for the manu- 


facture of parts or complete metal products in 
quantity by practically any modern manufactur- 


ing operation. Whether the parts are for an elec- 
tric appliance, a weighing scale, a radio set, or 


a watch or clock, the manufacturing operations 


have the same common ground. 


Scovill has successfully served many other 





companies by producing for them the metal parts 
they purchase, and may well be able to serve you. 


A “Seovill Products” booklet indicates the 


various ways in which this contract manufactur- 
ing service has been used to advantage by in- 


dustry. Write for it to Scovill Manu- 
facturing Company, 35 Mill Street, 





Waterbury, Conn. 


SCOVILLE 


SCOVILL MANUFACTURING COMPANY 


WATERBURY e CONNECTICUT 


Boston Providence New York Philadelphia Lynchburg, Va. 
Syracuse Pittsburgh Detroit Chicago Cincinnati San Francisco 
Los Angeles « IN CANADA: 334 King St., E., Toronto, Ontario 
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RUBBER PUTTY ENDS TUG-OF-WAR 





BETWEEN GLASS AND STEEL 


A typical example of Goodrich development in rubber 


[2 and steel don't get along 
together. Heatand cold make them 
expand and contract at different rates, 
so that ordinary putty—which hardens 
—pullsaway from one or both, and leaves 
a gap. This means expensive re-putty- 
ing, especially in greenhouses where 
the glass slopes toward the sun so that 
the putty deteriorates more quickly. 

Then Goodrich engineers began to 
experiment for a flexible putty, and 
found it. This Goodrich putty, made 
of rubber, never loses its resilience. It 
expands and contracts with every change 
in the steel (or wood) and glass, and 


4 


so keeps a permanently tight, air-proof 
seal, and assures greater protection 
because it eliminates drafts. Goodrich 
rubber putty is already in use on thou- 
sands of panes of glass. Some users 
say it will last two or three times as 
long as other putty, and correspond- 
ingly reduce the cost and work of 
troublesome maintenance. 

That job of Goodrich research was 
important to every maker and user of 
windows, but every job of Goodrich re- 
search is important to you who use 
industrial rubber goods—because this 
research is constantly improving belt- 








ing, hose, packing and every other 
Goodrich product, to keep them abreast 
of changing modern needs, and make 
them better values for you who use 
them. See your Goodrich distributor 
for better value in all rubber products 
you buy. Write us for his name if 
you don’t know him. The B. F. 
Goodrich Company, Mechanical 
Rubber Goods Division, Akron, Ohio. 


Goodrich 
ans pt glo vm RUBBER 
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How WELDING— 
makes Better Pipe Coils’ 





These streamlined coils, part of a cooling unit 


for processing chemical gases, are as efficient as 
they appear. Oxy-acetylene welding has formed 
them into a single unit, simple in design, and 
maintenance-free. They are permanently leak- 
proof and fully resistant to the corrosive action of 
coolants, brines and refrigerating gases. 

The smooth exterior and interior walls of these 


welded coils, in addition to providing high flow 


efficiency, are easy to clean and to keep clean. 

Linde engineers have utilized the benefits of 
oxy-acetylene welding to assist manufacturers in 
improving countless and varied metal products. 
You, also, may find it profitable to investigate this 
service. Ask the nearest Linde office for complete 
information. The Linde Air Products Company, 
Unit of Union Carbide and Carbon Corporation, 


New York and principal cities. 


Everything for Oxy-Acetylene Welding and Cutting 
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LINDE OXYGEN © PREST-O-LITE ACETYLENE * OXWELD APPARATUS AND SUPPLIES FROM dmn LINDE UNION CARBIDE 
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UNION CARBIDE AND 
CARBON CORPORATION 








. .. that's what buyers say when they examine the new Parker-Kalon Cold- 
forged Socket Screws. These new Screws have set a higher standard of quality 
that wins the unqualified approval of engineers and production men. 


There are good reasons for the excellence of these new Screws. They are 
the result of more than two years of intensive research and development 
work . . . and the unequalled Parker-Kalon Laboratory facilities for securing 
and controlling the strength, precision and other essential qualities of socket 
screws. 


Send for free samples of the type you use, and descriptive folder. The product 
will speak for itself. 


PARKER-KALON CORPORATION, 196 Varick Street, New York 
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An amazing chapter in the story of Du Pont Plastics* —about 


the "pearl" finish of your fountain pen, cutlery handles, optical 


frames, “Pyralin” toiletware and various musical instruments 


HE attractive “mother of pearl" 

finish you find on so many arti- 
cles in daily use owes its existence to 
teamwork between Du Pont chemists 
and a lowly fish. The chemist removes 
a silvery deposit from fish scales and 
converts it into "pearl essence," and 
by a special process this essence is 
combined with certain chemical in- 
gredients and becomes a brilliant and 
colorful pearl-like plastic. 

All very quickly told here, to be sure. 
But back of this brief statement is a 
story of study and research by which 
Du Pont creates new materials to re- 
place such age-old ones as pearl, bone, 


AMONG DU PONT'S 

" Pyralin"cellulose nitrate plastic; "Plastacele" 
cellulose acetate plastic;“Lucite” methyl meth- 
icrylate resin;“Phenalin” cast phenolic resin. 
'hese four plastics are available in sheets, 
eds and tubes. For injection and pressure 
;'Iding, there are: "Plastacele" cellulose ace- 
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rubber, ivory, wood, metal and glass. 
No one plastic can meet all the varied 
demands of industry today. Du Pont 
now offers six plastics, which you'll 
find described in a special panel lower 
on this page. And Du Pont research 
continues seeking and developing new 
plastics to meet new requirements. - 
Du Pont maintains a special tech- 
nical advisory service to help manu- 
facturers and designers adapt plastics 
to make their products better, more 
beautiful, more economical to produce. 
Why not make use of this service, 
which has already proved so helpful to 
many manufacturers? Address your 


LINE OF. PLASTICS ARE: 


tate molding powder and "Lucite" methyl 
methacrylate molding powder. 


*''Plastics'"" are man-made chemical combinations of 
nature's raw materials, Solid at ordinarv temperatures, thev 
become soft and pliable when heated. Molded under pres- 


sure, they take and retain desired shapes. They are sold in 
the form of sheets, rods, tubes and molding powder. 


[4/77 M A FIM 








(above) One of Du Pont's plastics in a pearl-like finish 


was chosen by the manufacturers of these familiar 


products to help make them better and more beautiful. 
inquiries to E. I. du Pont de Nemours 
& Co., Inc., Plastics Department, In- 
dustrial Division, Arlington, N. J. 


PLASTICS 
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BAKELITE POLYSTYRENE LOW-LOSS MATERIAL 


Advantageous applications of Bakelite XMS-10023 Material include: 
coil forms, tube bases, terminal blocks, spacing washers, connector blocks. 


FTER exhaustive research and 
development in its laboratories, 
Bakelite Corporation now contrib- 
utes to electrical science and in- 
dustry a superior thermo-plastic 
material for low-loss purposes. 
Possessing the extraordinary 
properties in a molded plastic, of 
a power factor of less than .0002 at 
frequencies of 60 to 1,000,000 cycles, 
and a dielectric constant of 2.60 at 
the same frequencies, this new 
Bakelite Polystyrene molding ma- 
terial offers marked advantages for 


BAKE L 


ITE CORPORATION, 347 


BAKELITE CORPORATION OF CANADA, LIMITED, 163 Dufferin Street, Toronto, Canada 


many electrical products and equip- 
ment parts. Its dielectric strength 
is more than 500 volts per mil; its 
resistivity, over 10* megohm centi- 
meters; and its arc-resistance, 240 
to 250 seconds. 

In addition to these electrical ad- 
vantages, Bakelite XMS-1002: 
material provides the important 
merits of: uniformity in molding: 
freedom from crazing or other sur- 
face difficulties; permanence of di- 
mension at temperatures under 
100? F; and high resistance to water, 


PARK 


“The registered trode morks shown ebove distingvish moteri 


H E 


MATERIAL A 


bv Bekelae Corperehon. Under "he capis! "B" i "e 


AVENUE, 


West Coast: Electrical Specialty Co., Inc., 316 Eleventh Street, San Francisco, Cal. 


THOUSAND 


acids and alkalies. Its durability 
and toughness are indicated by its 
A. S. T. M. Impact Strength of .16 
foot pounds, and flexural strength 
of more than 7000 pounds per 
square inch. 

Opportunities for the improve- 
ment of high-frequency apparatus 
through . application of this new 
Bakelite molding material are prac- 
tically unlimited. We invite elec- 
trical engineers and manufacturers 
to write for further data on Bakelite 
Polystyrene Low-Loss material. 


NEW TORE, NIE. 


USES 
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- - - - but what about th. 
Vacuum Cleaner Handle 


TS a far cry from the “original vacuum cleaning machine" to t 

present-day streamlined, electric-lighted affair. But look at th 
handle, look at those hooks, look at that tangle of cord—all identical 
what you see in photographs of the earliest models! Improvements 
construction, operation and appearance are evident everywhere exce 
in the handle. 


* NOW comes CORDOMATIC, the Self Reeling Handle that mak 
any up-to-date cleaner truly modern. It automatically pays out the co 


when needed and, at the touch of the finger-tip control, reels it in out 
sight. The unit is simple, compact, handsome. 






CORDOMATIC is a real production unit, built to last the life of t 
cleaner. Check the many really important advantages it offers. Cc 
sider how many more sales would follow demonstrations if your cleane 
were so equipped—then ship us one of your Hook Type handl 
and we will modernize it with a CORDOMATIC Unit without cost 
obligation. 


VACUUM CLEANER CORP. OF AMERIC. 


Wissahickon Ave. & Juniata St., Philadelphia 
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to Punch and Form 
this Seinn Sip 


So easily is Carpenter 
Stainless Strip han- 
dling this difficult job 
—that it runs through 


the press day after day 
without attention. 


A snap of the switch starts it off in the 


morning, and except for putting on a new 
coil of stainless, it runs steadily until quit- 
ting time. The stainless belt lacers for stain- 
less woven wire conveyor belts, are punched, 
formed and cut off automatically — falling 
into a waiting carton to be carried away...Such 
fully automatic operation dem- 


onstrates the easy working qual- 8 


ities of Carpenter Stainless Strip. 


Costs come down when stainless 


works so smoothly. No *dragging"' 


corrosion 
d "ts 


—no cracking—no die trouble—just 170 


strokes every minute to push out 1200 feet 


of stainless belt lacing every day—and it’s 
been going on for over six months. That 


figures out to more than thirty miles of 


Carpenter Stainless Strip. Could there be 
any greater proof of the uniformity of this 


stainless steel? 


If you would like to reduce your stainless 


costs—and avoid trouble and delays— find 
out what Carpenter Stainless Strip can do 


on your jobs. Phone the nearest warehouse 


and let us suggest the type of Carpenter 


Stainless best suited to your needs. 


o P.S. The punch and die for this job 
wasmade from Carpenter s HAMPDEN 
Tool Steel—a good mate to team up 
with Carpenter Stainless for increased 


production. 


THE CARPENTER STEEL COMPANY, READING, PENNA. 


Branches 
CHICAGO e CLEVELAND e DETROIT « HARTFORD e INDIANAPOLIS *» NEWYORK e PHILADELPHIA e» ST.LOUIS 


STAINLESS 


4 
2 


STEELS 















Consider what 
ALCOA-ALUMINUM & 
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Scarin Jaling Qos A 
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Drawing Alcoa Aluminum Seamless Tubing 


Alcoa Aluminum seamless tubing is produced in a 
wide variety of standard shapes and sizes; Alumi- 
num fittings are likewise available. 

Where Aluminum tubing is used, material costs 
may show quite a saving, since three times as 
many feet per pound are secured when compared 
with the heavy metals. Because of this lighter 
weight, the price per pound of Aluminum must 
be divided by three. 

Alloys of Alcoa Aluminum from which tubing is 
made offer these additional advantages: high re- 
sistance to corrosive action of the atmosphere and 
of many chemical compounds, high thermal and 
electrical conductivity, ease of fabrication, excel- 
lent mechanical properties. They can be durably 
and attractively finished. ALUMINUM COMPANY OF 
AMERICA, 2193 Gulf Building, Pittsburgh, Pa. 
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Aluminum parts i 


*Tt’s made of Aluminum.” That can be said of a 
surprisingly large number of parts in the make-up 
of modern products. Designers are capitalizing 
more and more on the advantages to be gained 
through the use of Aluminum. 

Aluminum can be formed by practically every 
method known to the metal-working industry. 
There is an Alcoa Aluminum Alloy suited to each 
method, and one which develops these character- 
istics of Aluminum to best advantage: light 
weight, resistance to corrosion, strength to suit 
the application, sturdiness and durability. 

ALUMINUM COMPANY OF AMERICA, 2193 Gulf 


Building, Pittsburgh, Pennsylvania. 


Pe 


- ALUMINUM 


Aluminum meets modern 
manufacturing requirements 


SAND CAST 
CAST IN PERMANENT MOLDS 


RLN 
PRESSED 
HAMMERED 
FORGED 


ROLLED 
EXTRUDED 
MACHINED 
A 
RIVETED 
TORCH WELDED 


ARC WELDED 
RESISTANCE WELDED 











I5 TO IRON AND STEEL 


There is no substitute for safety . . . When you buy galvan- 
izing, the important consideration is not how much it costs 
to coat your product but rather how much real rust preven- 
tion you get per dollar... There is no substitute for Hot 
Dip Galvanizing. It applies a heavy, natural coating of ap- 
proximately two and one-half ounces of molten zinc per 
square foot of surface and fuses it fast to the steel core. The 
result—the most practical and economical protection known 
to modern science. Patronize members of this Association 
and know that you are getting a genuine, quality Hot Dip 
job every time. Send for our specification folder—it saves 
you money by showing how to specify a good galvanizing 
job. Address American Hot Dip Galvanizers Association 


Incorporated, American Bank Building, Pittsburgh, Penna. 


HOT- DIP 


GALVANIZING 
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BUY FROM THESE 
QUALIFIED MEMBERS 


Acme Galvanizing, Inc., Milwaukee, Wis. 
Acme Steel & Malleable Iron Works 
Buffalo, N. Y. 

American Tinning & Galvanizing Co. 

Erie, Pa. i 
Buffalo Galvanizing & Tinning Works, Inc. 
Buffalo, N. Y. 


Diamond Expansion Bolt Company, Inc. 
Garwood, N. J. 


Enterprise Galvanizing Co., Philadelphia, Pa. 
The Fanner Mfg. Company, Cleveland, Ohio 
John Finn Metal Works, San Francisco, Cal. 


Thomas Gregory Galvanizing Works 
Maspeth, N. Y. 


Hanlon-Gregory Galvanizing Company 
Pittsburgh, Pa. 


The Hodell Chain Company, Cleveland, Ohio 
Independent Galvanizing Co., Newark, N. J. 


International Derrick & Equipment Co. 
Columbus, Ohio 


Joslyn Co. of California, Los Angeles, Cal. 
Josh `‘~ & Supply Co., Chicago, Ill. 


L. O.) ier, Inc., Jersey City, N. J. 


Lehigh Structurai Steel Co., Allentown, Pa, 
Missouri Rolling Mill Corp., St. Louis, Mo. 


The National Telephone Supply Co. 
Cleveland, Ohio 


Penn Galvanizing Co., Philadelphia, Pa. 


Riverside Foundry & Galvanizing Co. 
alamazoo, Mich. 


San Francisco Galvanizing Works 
San Francisco, California 


The Sanitary Tinning Co., Cleveland, Ohio 
Standard Galvanizing Co., Chicago, Ml, 


Wilcox, Crittenden & Company, Inc. 
Middletown, Conn. 


The Witt Cornice Co., Cincinnati, Ohio 
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Molding technique has moved ahead so fast that 
many molders have rushed in—beyond their 
depth—molding products that really weren't 
meant for molding. 


In many such cases, Boonton has proved that it 
has the courage to utter a loud and forceful, 


"NO!" 


But—to show the other face of the picture—we 
have often devised ways of molding products 
hitherto thought impossible of molding. For Boon- 
ton engineers not only look backward upon a long 
record of successes, but forward, as well, towards 
the ever expanding molding horizon. 


"A Ready Reference for Plastics." Writ- 
ten for the layman, this unique handbook 
explains the uses and characteristics of 


plastics in plain, non-technical language. 
Write for FREE copy. 











BOONTON 


N. Y. Office —30 Church St.— COrtlandt 7-7970 
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All of which serves merely to suggest that this 
outfit is a good one to go to when a new molding 
We aren't in the habit of biting 
Which means that 
when we say, "It can be done" .. 


question arises. 
off more than we can chew. 
. we'll back 
our statement up, assume full responsibility and 
really do the job. 


It's just another reason why our many clients think 
And a 
good reason why firms new to molding should 


we're nice people to do business with. 


get in touch with— 







BOONTON MOLDING COMPANY 


MOLDERS OF PLASTICS - PHENOLICS - UREAS - CELLULOSE - ACETATES 


NEW JERSEY : Tel. Boonton 8-0991 
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Simplicity is the keynote of this great rolle 
chain. The inner oil supply—70% more than ordi 


More power, less noise, less wear! 
po séńled by vibration. Movement 


Hailed at its introduction several years ago as Kés dontrolled to end wear on the 
E 


the most important advance in roller chain de- 
sign, Morse Roller Chain has demonstrated its 
worth in hundreds of uses in thousands of indus- à hà, damaged side plates, un- 
trial jobs since its first enthusiastic reception. S eu gllers—all the enemies of 
And it's no surprise to power engineers. For er chain auice—are conquered by the 
top performance has been built into Morse a 


BRANCH OFFICES IN 
ALL PRINCIPAL CITIES 


MORSE CHAIN COMPANY 
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Morse Roller Chains have limitless 
applications in industry. From the 
smallest single-widths to the ponder- 
ous multiple-width chains that drive 
huge machines with tremendously 
heavy loads, Morse Roller Chains fit 
into the production picture. 


But in addition to the usual industrial 
uses, Morse Roller Chains have set 


performance marks as truck drives, 
as conveyors, and in many unusual 


utilizations. 


With the mounting costs of doing 
business, many manufacturers have 
been seeking ways of cutting down 
the cost of production. Here's one 
sound way: Modernize your power 
transmissions and get full efficiency 
out of them with Morse Positive Chain 
Drives. They actually cost no more 
than less efficient, less lasting types 
of drives. And maintenance costs take 
a nose dive when Morse Chain Drives 
take over! 


The Morse man in your territory, or 
Morse, Ithaca, will be glad to advise 
with you on your power transmission 
problems. 


ITHACA N.Y. DIVISION OF BORG WARNER CORP. 
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that can be DRAWN and FORMED 


è Meet Zincerip, the latest member 
of the Armco Galvanized Sheet 
family. Like PArNTGRIP, it is another 
decided improvement of an age-old 
product. 

Up to now galvanized sheets had 
to carry a thin, tight coating of zinc 
in order to be worked at all. Armco 
Zincgrip gives 50 to 75% more coat- 
ing protection and can be drawn 
and formed severely without dan- 
ger of cracking, peeling, or flaking. 

You can buy ZiNCGRIP in either 
sheets or coils, in gages 16 to 28, and 
in any of the base metals Armco 
produces, including durable Ingot 
Iron. And you can absolutely de- 
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pend on the coating adherence for 
work within its limitations, which 
are as broad as you could desire. 





ENJOY 
THESE BROADCASTS 


Listen to the famous Armco 
Band and the Ironmaster on 
NBC Blue Network every 
Sunday afternoon at 3:30-4:00, 
E.S.T., beginning Jan. 2. Radio 
that’s delightfully different. 





You have this reassurance, too. 
ZiNCGRIP sheets are an Armco prod- 
uct, carefully developed and thor- 
oughly tested in the field as well as 
in the research laboratory. Even 
now, many articles are being suc- 
cessfully made of it. Manufacturers 
are saving production dollars and 
achieving better, more durable 
products of all kinds. 

Write for complete information, 
telling us, if you will, about any 
application you have in mind. 
The American Rolling Mill Com- 
pany, Executive Offices: 2560 
Curtis Street, Middletown, Ohio. 
District Offices in All Key Cities. 


ZINCGRIP SHEETS 


* PRODUCT ENGINEERING 












DEEP DRAWS present 


no Problems to 
OUR COLD ROLLED STRIP STEEL 





HE business of American Quality 

Cold Rolled Strip Steel is to 
solve your fabricating problems for 
you, and to do it economically, too. 
That is why fabricators are switching 
from some of the more expensive 
metals to Cold Rolled Strip Steel. 
They have found this product will 
stand the most severe tests and will 
do the job for them at less cost. 

Investigation will prove to you 
that Cold Rolled Strip Steel can be 
relied upon to make serviceable, 
dependable parts that are of light 
weight, have a smooth, shining 
finish, and are completely accurate 
in size. You will find this material 
is easily adapted to high speed con- 
tinuous operations. 

You can count upon American 
Quality Cold Rolled Strip Steel to 
give you the best results. It is made 
in the most complete range of widths 
finishes, edges and tempers, and ite 
reputation for service has been built 
upon performance. We have assisted 
many manufacturers in planning the 
most economical application of Cold 
Rolled Strip Steel to their require- 
ments and our representatives gladly 
offer this assistance to you. 


U:S:S AMERICAN QUALITY 
COLD ROLLED STRIP STEEL 


AMERICAN STEEL & WIRE COMPANY 
Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors United States Stee! Products Company, New York, Export Distributors 


UNIIED SIAILES 5LILEEREL 
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REDUCES 


WEIGHT 50% 


IN THESE SUBASSEMBLIES 


NE electric-furnace-brazed part weighs 

less than half as much as the old-type 
part that it replaces. The Crosley Radio 
Corporation, which uses the part in its refrig- 
erators, places high value on this saving in 
weight. 


Not only are the furnace-brazed parts lighter, 
but they are so designed as to incorporate 
an activated alumina dryer. In other words, 
furnace-brazed parts are doing two jobs 
where the old part did one—and still they 
weigh less than half as much. 


Your products, too, may be made lighter at 





low cost if you adopt electric-furnace braz- 
ing. Moreover, your assemblies get the bene- 
fits of tightness, great strength, and compactness. 


General Electric brazing furnaces are used 
for fabricating products ranging in size from 
tiny typewriter parts to large steam-plate 
molds. Remember that the manufacture of 
progressively designed products is easy and 
practical with electric-furnace brazing. For 
more information, ask for Publication 
GEA-2247. Call the nearest G-E sales office 
or write General Electric, Dept. 6A-201, 
Schenectady, N. Y. 


170-61 


GENERAL @ ELECTRIC 
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An Levitation 
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to use the only device 
possessing all three essentials 
indispensable to every 
correctly designed bolted assembly: 
Live action... 


adequate range... and power. 


A helical Spring ‘Washer! 


SPRING WASHER INDUSTRY 
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An overlooked vulnerable spot became, in a split-second, the 
doorway to oblivion! MACHINERY has such vulnerable spots, 
too, —"doorways" through which friction-creating foreign matter 
will enter, or from which lubricants can escape. At these "door- 
ways" National Oil and Fluid Seals can serve. They effectively 
close-off entrance or escape. They do it so thoroughly that the 
performance and life of your machine is invaluably increased. 
Hundreds of machinery builders now use National Seals to im- 
prove their Products and to 
actually decrease manufactur- 
ing costs. National's Engineers 


TITTTITAE 


M ACH INE 
APPLICATIONS 


AUTOMOBILES 


y 


can help solve your sealing 
problem. May we send our in- 





structive Catalog to you? 














NATIONAL MOTOR BEARING CO., Inc. 
1101 — 78th Avenue, OAKLAND, California 
Branch Offices: 477 Selden Ave., Detroit, 
Michigan; 2236 S. Wabash Ave., Chicago, 
Ni.; 401 N. Broad St., Philadelphia, Penn, 


SEALS 


©nmcore 
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TRACTORS 

FARM IMPLEMENTS 
ENGINES 
COMPRESSORS 
MOTORS 
SPEED-REDUCERS 
WASHING MACHINES 
COAL STOKERS 
MACHINE TOOLS 
LAUNDRY MACHINERY 
PUMPS 
CENTRIFUGALS 

FOOD MACHINERY 
PORTABLE TOOLS 


Woodworking Machinery — 
and "wherever shafts move." 
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SQURRE 


DETROIT- MILWAUKEE-LOS ANGELES 
SQUARE D COMPANY CANADA LTD. TORONTO, ONTARIO 





These Three Men Voted 
on Six Features!... 





WAINTENAN CE SUP? 


ER 
COMPETITOR 


One of the great industrial plants required a large number 
of automatic electric motor starters. Five leading manu- 
facturers were asked to submit samples. The usual tests 
were made for current capturing capacity, electrical clear- 
ances, life tests and accuracy of overload relays. All five 
sample starters fully met the requirements. 


The decision therefore rested on installation and mainte- 
nance qualities. The chief electrical engineer called in his 
maintenance and construction superintendents. These three 
experts examined the samples and cast separate votes on 
the following six points which the engineer considered of 
greatest importance. 


(1) Size. (2) Hardware, including handles, hinges, lock- 
ing devices, etc. (3) Seal, construction of gaskets to exclude 
dust. (4) Space for wiring. (5) Accessibility. (6) Maintenance. 


[] COMPANY 


D scored 93%... 
, . . SECOND CHOICE 54% 





CONSTRUCTION SUPr «QE. ELECTRICIAN 





Of the eighteen votes cast, the new Square D, Class 8536 
starter was given thirteen firsts and five second choice, a 
percentage of 93% under the scoring system. The next 
starter scored 54%; third scored 51%; fourth and fifth were 
tied with 45% each. 

This was an impartial vote, conducted in the interest of 
the buyer, by three men 
whose sole object was to 
select the starter which 
would give reliable per- 
formance and low main- 
tenance cost. 

Will you profit by their 
judgment and experi- 
ence when you select 
control for your motor- 
driven machines? 


CALL IN A SQUARE D MAN 
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Send for your free copy of 
our General Catalog, one 
section of which is devoted 
to complete specifications 
and list prices of Boston 
Gear Shatting accessories. 


” SHAFTING ACCESSORY 






PROBLEMS SIMPLIFIED 


Simplify your selection of correct shafting acces- 
sories — pillow blocks, adjustable shaft supports, 
crown face pulleys, grooved pulleys, collars, coup- 
lings, etc. — select them from our General Catalog 
which contains over 300 sizes and types to choose 
from — all carried in stock in 63 industrial centers 


of the country ready for immediate delivery. 


BOSTON 


GEAR WORKS, INC. 


NORTH QUINCY. MASSACHUSETTS 





+ PRODUCT ENGINEERING 











Mull Strength rides üt Reduced Fare 









@ For every type of transportation equipment, be it 
wheelbarrow or bus, ELECTRUNITE Tubing provides 
needed strength . . . and because it is a uniform, hollow 
member, it reduces dead weight...cuts operating 
power and expense...increases pay load. 
ELECTRUNITE Tubing brings many advantages to 
designers of transportation equipment as well as count- 


less diversified products. Cold formed from flat-rolled E : : 
ELECTRUNITE Tubing is available in a 
wide range of analyses, shapes and sizes. 
possesses a uniformity in structure, diameter, wall It may be fabricated and sheets may be 
thickness and finish not attainable commercially in attached by all modern methods. Steel and 
Tubes engineers, with their accumulated 
knowledge and experience gained through 
producing and assisting in the application 
of more than a billion feet of tubing, 
will be glad to assist you, without any 
obligation. Write for further information. 


steel and electric resistance welded into tubing, it 


tubing made by other processes. It is easy to fabricate, 
it cuts manufacturing costs and it improves prod- 


uct appearance. Many designers and engineers 


have been able to improve their 
products with ELECTRUNITE 
Tubing. You may do the same by 
learning just what this modern 


tubing can do for you. 





CORPORATION 


ELECTRUNITE 


REG. U.S NPAT. OFF. 
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ru, Mont Leber 


WHO OUT-TALAS THEM ALL 


“Actions speak louder than words." And action is the only language of Veeder- 





Root Counting Devices—a persuasive language that has been taught to many prod- 


ucts, such as business machines, tractors, machine tools, presses, and elevators. 
Built-in Veeder-Root Counters enable these products to record their own perform- 
ance stories—in terms of operations, starts, stops, pieces, trips, mileage, volume, 
speed, lengths—records that make sales. And quite often they increase a product's 
utility —give food and amusement machines a memory that never forgets a coin— 
enable gasoline pumps to compute gallons of gas in terms of dollars and cents. 
Have you ever determined whether your product can gain these powerful sales ad- 
vantages? A Veeder-Root engineer might point out a chance you've overlooked—for 


few counter applications are obvious to an unaccustomed eye. Write, no obligation. 


VEEDER-ROOT INC. 


HARTFORD, CONNECTICUT 



















É 
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Counters jor Suey Purpose 


OFFICES IN BOSTON CHICAGO CINCINNATI CLEVELAND DETROIT GREENVILLE, S.C. LOS ANGELES NEW YORK PHILADELPHIA PITTSBURGH 





ST. LOUIS SAN FRANCISCO MONTREAL, CANADA BUENOS AIRES MEXICO CITY LONDON 
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PARIS TOKIO SHANGHAI MELBOURNE 


* PRODUCT ENGINEERING 


















Facts lo Remember About 


“LHE loORRINGTON NEEDLE BEARING 


AN OUTSTANDING CONTRIBUTION TO MODERN PRODUCT DESIGN 


HE DEVELOPMENT of the Torrington 

Needle Bearing has unquestionably 
been one of the biggest steps forward in 
the design of anti-friction bearings in 
many years. And the immediate accept- 
ance of this new bearing by all branches 
of industry for many widely varied types 
of applications and products indicates 
that it not only fills a definite need but 
makes a marked contribution to modern 
product design. 


An Entirely New Type 
Anti-Friction Bearing 


As soon as it was announced, manufac- 
turers everywhere realized the difference 
between the new Torrington Needle Bear- 
ing and the old type needle bearing. Here 
was a new bearing in every respect—a 
single compact unit made up of but two 
components—a full complement of small 
diameter needle rollers and a single retain- 
ing shell that served as the outer raceway. 

It is small in size, light in weight, com- 
pact; it requires no more space than a 
plain bushing; it has a high radial load 
capacity; it is remarkably easy to handle 
and install when compared with the for- 
mer type which comprised a series of loose 
rollers; its construction provides a simple 
and efficient method of lubrication be- 
cause of the natural storage reservoir pro- 
vided by the turned-in lip of the retaining 
shell, and which, in many applications, 
eliminates the necessity of end seals, oil 
rings or complicated lubricating systems. 


It Is Surprisingly Low in Cost 


With all these advantages one would 
instinctively think of a bearing much 
higher in price than the new Torrington 
Needle Bearing. Yet the price is sur- 
prisingly low—only a fraction of the cost 
of a ball bearing and only slightly more 
than a plain bushing. 

However, the price is only one of the 
factors which contribute to /ower cost: 
ease of installation speeds assembly; small 
size of the bearing simplifies design and 
housing Structure reducing amount 
and weight of material in surround- 
ing members. 


Other Features of the 
Torrington Needle Bearing 
The service and performance records 
already established are an unusual testi- 
mony to the value of the Torrington 
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Needle Bearing: its demonstrated ability 
to operate equally efficiently under both 
rotating and oscillating motion; the min- 
imum of service attention which it re- 
quires due to its efficient lubrication; the 
low coefficients of both starting and run- 
ning friction; the wide range of standard 
sizes available for all types of applica- 
tions; a background of engineering, design 
and manufacturing experience gained 
through more than twenty-five years in 
the business of making ball bearings; a 
knowledge of steels and the "know how" 
to use them built povera period of more 
than three-quarters of a century of mak- 
ing precision machine needles; all of these 





factors contribute to the making of the 
Torrington Needle Bearing. There is no 
other bearing like it for quality or price. 
If you have not already obtained a copy 
of our catalog giving full information, we 
shall be glad to send it to you. Ask for 
Catalog No. 8. And we want you to know 
that the cooperation and experience of our 
engineering staff are at your disposal for 
consultation, or in the development of 
designs and layouts of applications. 


The Torrington (ompany 


ESTABLISHED 1866 


Torrington, Goan, USA. 


Branch Offices in all Principal Cities 














FOR SOUNDNESS IN ALL SECTIONS 









Vertical slide for precision 
surface grinder, made by 
Mattison Machine Works, 
Rockford, Ill. Note the 
variety of widths and 
thicknesses of the sections 


Mattison Machine Works 





ues SILVERY MAYARI 


HEN castings have a number of sections that 
Wis in thickness and width, must be of uni- 
formly sound iron throughout and readily machin- 
able on all sections, Silvery Mayari comes into its 
own. That's why the Mattison Machine Works uses 
Silvery Mayari in parts for precision machine tools. 

A unique alloy iron and an exclusive Bethlehem 
product, Silvery Mayari has an ideal natural bal- 
ance of nickel and chromium. This insures the 

uniform introduction of these elements into 


the mixture, simplifying cupola practice. The high 
silicon content permits a higher percentage of steel 
scrap to be used without making castings difficult 
to machine. Furthermore, substantial economies 
arise from the fact that, when Silvery Mayari is a 
part of a mixture, scrap of lower grade can be 
used successfully. 

A talk with one of Bethlehem’s foundry special- 
ists will show you how you can adapt Silvery 
Mayari to your own requirements. 


BETHLEHEM STEEL COMPANY 
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* In the Stainless Steel 
produced by Rustless there is an added 
element. It is not shown by spectrograph 
analysis, but by the revealing test of use. 
The presence of this element is recognized 


by every customer. It is guahty. 


This quality is present in all Rustless Bars 
and Wire because the organization, con- 
centrating exclusively on making stainless 
steel, can concentrate on making it better. 
What this added element has done for 


others, it can do for you. 


RUSTLESS IRON AND STEEL CORPORATION - BALTIMORE, MARYLAND 
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A SET SCREW THAT 
LOCKS ITSELF IN PLACE 


Tn 


SELF-LOCKING 
HOLLOW SET SCREW 


Almost every industrial plant has need for set screws 
that can be turned tight and depended upon to stay 
put .... Do you know of a need for them in your 
plant? Well be glad to send you a sample 
"UNBRAKO" so that you can examine the knurling 
around the two top threads. This knurling raises 
sharp prongs all around the edge of the thread which 
dig right into the threads of the tapped hole when 
the "UNBRAKO" is being tightened up . . . thus it 
cannot possibly work loose. 


Customers have already bought about 2,000,000 
“UNBRAKO” SELF-LOCKING SET SCREWS. 
They agree that once they’re tightened up vibration 
never loosens them. 


STANDARD PRESSED STEEL Co. 
BRANCHES JENKINTOWN, PENNA. BRANCHES 


BOSTON CHICAGO 
DETROIT ST. Louis 
INDIANAPOLIS BOX 545 SAN FRANCISCO 
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AN INSPECTION of our business records for 
the past year shows that a greater number and 
variety of manufacturers are buying BCA Ball 
Bearings than ever before. 


DESIGN ENGINEERS, with the BCA Data 
Book lying flat on their drafting boards, find the 
right BCA Bearing for a difficult application and 
mumble, “There is a Santa Claus". 


PURCHASING AGENTS, scanning quotations 
and delivery dates, break into unpracticed smiles 
and allow that “perhaps there is a Santa Claus". 


Prop UCTION MANAGERS, assembling 
machines with highly skilled and highly priced 


labor, find the BCA’s all that bearings should be 
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dimensionally and shout something about 


Santa Claus” above the roar of machinery. 


SALES MEN see a nod of approval follow the 
statement that “Bearings are BCA” and chuckle 


inwardly like Santa Clauses. 


CUSTOMERS find years later that the BCA 
Bearings in the machines they bought are still 
running smoothly, quietly, efficiently, and check 
up one for Santa Claus. 


ACCOUNTANTS, tabulating the profits for the 
year, punch the final figure on the adding machine 
and prove to the board of directors and stockholders 
that, thanks to BCA, “There is a Santa Claus”. 
BEARINGS COMPANY OF AMERICA, LANCASTER, PA. 


RADIAL - THRUST - ANGULAR CONTACT 


BALL BEARINGS 
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. Flexible Mesh 
Belting woven of Page- 
Allegheny Stainless Steel Wire 



























E @Page-Allegheny Stainless Steel Wire with- 
a ^. stands temperatures up to 1800 F. It can safely be specified 


for trays, baskets, mesh belting, screens, or other wire cloth 
products, for high temperature requirements. 


Ductile and weldable, Page-Allegheny Stainless Steel 
Wire lends itself readily to fabrication. Different grades 


and wire sizes are available to meet varied requirements. 
Varios surface finishes permit any appearance desired — 
dull, satin or polished. 


Using Page-Allegheny Stainless Steel Wire you can 


achieve great beauty, high corrosion and heat resistance 
and durability. You can design to utmost precision with the 
assurance that Page Wire will be uniform in gage and 
quality. In short, you obtain all of the superior qualities of 


Stainless Steel plus perfect craftsmanship in wire drawing. 


Write us describing your problems, or, if desired, one of 
our engineers will call. 


PAGE STEEL & WIRE DIVISION 
AMERICAN CHAIN & CABLE COMPANY, INC. 


MONESSEN, PENNSYLVANIA 


Gu Business for Your Safely 


PRGE RLLEGHETIV tain, WIRE 
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SYMBOL oj TAM £t 





The Spectrograph is undoubtedly one 
of the most valuable instruments 
behind the scenes of present-day 
industry. For its deep-seeing eye 
delves quickly and accurately in the 
materials of industry and tells, with- 
in a few thousandths of one per 
cent, if these materials measure up 


to specification ... if certain ele- 
ments are absent... if dangerous 
foreign substances have entered 
somewhere during the course of 
refinement or manufacture. 


Surpassing conventional methods 
both in sensitiveness and in speed, 
the Spectrograph performs a dual an- 
alytical function: it determines the 
qualitative and in part the quantita- 
tive composition of materials. This 
is of invaluable aid in the produc- 


The unerring SPECTROGRAPH 


tion of materials which must be 
examined in the process of treatment. 


TAMCO proudly points to the 
Spectrograph in the TAM Laborato- 


ries as a symbol of TAM quality— 
for every TAM Product owes in 
some degree its purity and its fidel- 
ity to specification to the precision 


of the Spectrograph. 
TAM Products include TAM Cer- 


amic Materials (Zirconium Opaci- 
fiers, Rutiles, Refractories, etc.)... 
TAM Metallurgical Alloys (TAM 


Ferro Carbon-Titaniums for cleans- 
ing and deoxidization, along with 
many other TAM alloys for im- 
provement of metallurgical quality) 


...and TAM Industrial Chemicals 


for a wide variety of product and 
process applications. 


Let a TAM Engineer bring to your 
plant complete information about 


the many ways TAM Products and 
TAM Research are aiding industry 


to turn out better products, often 
at lower cost. 


TAM 
ZIRCONIUM & TITANIUM 
PRODUCTS 


THE TITANIUM ALLOY 


MANUFACTURING CO. 


GENERAL OFFICES AND WORKS 
EXECUTIVE OFFICES 


Representatives in Leading 


NIAGARA FALLS, N. Y., U.S. A. 


111 BROADWAY, NEW YORK CITY 


Cities 


throughout the World 
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SUPER-STRENGTH BRONZE 


Tensile Strength ........... 110,000 Ibs. per sq. in., minimum 
BEEN Lees deed sisi 55,000 Ibs. per sq. in., minimum 


PE: Looevseceshree» 10% in 2 inches, minimum 


Recommended for heavy duty slow moving loads or for parts 
requiring great strength. 


P-M-G METAL 


Tensile Strength ............ 45,000 Ibs. per sq. in., minimum 
(001. ARETTTTTTRTTTOS 22,000 Ibs. per sq. in., minimum 
Bil coo sorts 15% in 2 inches, minimum 


A silicon bronze containing no tin recommended for high 
contact speeds, medium to heavy loads and resistance to a 
number of acids. 


ELFUR IRON 


Tensile Strength ............ up to 55,000 Ibs. per square inch 
Brinell Hardness .......... up to 400 


A group of Electric Furnace alloys, containing chromium, 


molybdenum, copper and nickel. Excellent wearing qualities, 
good acid resistance, high strength. 


Folders containing complete information on the above metals 
and their various uses are available for distribution. We will 
be pleased to send you copies of each or all of these—also, 
if you wish, the complete reference catalog of Cramp’s Alloys 
of Brass, Bronze and Iron. Fill in the coupon below and 
mail at once. 


CRAMP BRASS & IRON FOUNDRIES CO. 


Subsidiary of Baldwin Locomotive Works 


Paschall Station 
PHILADELPHIA, PA. 


eee ee eee eee ee m 


CRAMP BRASS & IRON FOUNDRIES CO., Paschall Station, Philadelphia, Pa. 


4 Gentlemen :— 

i Kindly send me bulletins on (please check those desired) [] Super-Strength Bronze, (] P-M-G W 
I Metal, O Elfur Iron, O your complete reference catalog for engineering purposes. 

§ Name. ooo NN o 

: COMPANY 

Bo STREET . 

* 

B om ........ -— — ——-————— o 


CRAMP ALLOYS 
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FILTERS" 


Schematic section of a typical 
CUNO FILTER showing di- 
rection of flow. Your sub- 
stance enters the filter case 
and passes under gravity, 
pressure or suction head 
through the closely spaced 
filtering dises which catch 
the suspended solids. Then, 
rotation of the entire ele- 
ment, either manual or 
mechanical, against the sta- 
tionary cleaning blades, 
combs out the filter and 
drops the unwanted  sub- 
stance to the ample sump 
below. The filtered and 
cleaned substance rises 
through the interior of the 
cartridge and passes out 
through the outlet indicated. 


Today, more and more manufacturers of good 
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Ex-Cell-O Precision 
Boring Machine with 
CUNO FILTER ver- 
tically mounted ad- 
jacent to hydraulic 
pump. 




















production tools and competent shop equip- 
ment look confidently to CUNO Continuously 
Cleanable FILTERS for freedom from hydrau- 


lic and lubricating oil failure. 


So, when you design for faultless lubrication 
or hydraulic and fuel functions, make these 
compact, versatile units, that are cleanable 
while in service, an integral feature of your 
machines. They express today's demand for 
trouble-free, uninterrupted operation. Ask for 
your copy of the new CUNO Bulletin. 


CUNO ENGINEERING CORPORATION 
Dept. 120, 690 So. Vine St. 
Meriden, Conn. 


gation, your Bulletin of CUNO Auto-Klean 
FILTERS for service on 


i 
l Gentlemen: Kindly send me without obli- 


Company 


CUNO ENGINEERING CORPORATION - MERIDEN, CONN. SAMMM 





DECEMBER, 1937 + 


ae ; .. State. 


35 








IF YOU REQUIRE A NON- 


FERROUS ALLOY THAT 
PROVIDES THE UTMOST IN 


¥ WEAR RESISTANCE 
¥ TENSILE STRENGTH 
V CORROSION RESISTANCE 


... THEN YOU HAVE A JOB 
FOR AMPCO METAL 


ERHAPS you feel you know Ampco Metal adaptations, ranging from cams, shifters, 

. . since it has become an increasingly nuts, gears, bushings and bearings, to form- 
important factor in the non-ferrous field dur- ing and drawing dies and acid resistant equip- 
ing the last twenty years . . . or, perhaps, ment. Time and again it has proved not 
you just accept it as a bronze alloy possessed only that it can outlast other bronzes in 
of an unusually stubborn resistance to wear. difficult services, but also that it can actually 


outwear hardened steel. 


But, actually, the versatility of Ampco Metal a 
2 : í In some one of its six grades Ampco Metai can 
will amaze you . . . for we, ourselves, as the : 
s : probably lick a problem for you . . . why 
producers of Ampco, are often genuinely : , 
y not check with us. 


surprised at its extraordinarily wide range of 


application. Time and again Ampco Metal AMPCO METAL, INC. 


has proved its versatility in a wide variety of Dept. PE-12, Milwaukee, Wis. 


PROPERTIES OF AMPCO METAL — GRADE 18 ” 










NOTE: Grade 18 is adaptable to a wide Rockwell Hardness.......... 85-87. B 
range of application; but its prime fields of " : ; ; 
service are gears, worm wheels, heavy bear- Scleroscope Hardness....... 26 . 28 
ings and acid resistant equipment. Young's Modulus............ 11.350.000 
Ultimate Tensile Strength Charpy Impact Value........ 17.4 
(Ds. por om in)........ 75,000 - 85,000 dit: dh 
Yield Point (Ibs. per sq. in.) 33,000 - 42,009 _ { B&evper ....... 84.60 
> . L1 45 I Mean | 9o Aluminum .... 11.30 
Elongation % in 2 inches.. 10-14 A sis] OI 3.7 
ad : Analysis | 9o lron .......... 3.70 
Red. of Area % in 2 inches 6-10 | % Special Agent 0.40 
Brinell Hardness 3000 Kg. PITE Er T " 
o EERE 167 -179 Weight lbs. per cubic inch.. .270 


BEFORE YOU SPECIFY... INVESTIGATE AMPCO 
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STAINLESS PRODUCTS 


EEL She CA 


Don’t pass up profitable operations in stainless steel 
wire because you may think it is difficult to handle. 
It isn’t. New developments in tempering, finishing 
and heat treating have come out of the research 
laboratories of the Pittsburgh Steel Company to the 
end that many operations heretofore regarded as 
“impossible” with stainless can now be carried on 
with complete satisfaction . . . and profit. When 
using “Pittsburgh” Stainless Steel Wire you get not 
only the benefits of these improvements but you 
also have at your call an engineering service thor- 
oughly experienced in 37 years of dealing with every 
conceivable wire fabricating problem. Whatever 
operations your product must undergo—cold head- 
ing, machining, weaving, spring making, welding, 
etc.—you will find that "Pittsburgh" Stainless 
Steel Wire can be worked through them easily. We 
invite your questions. Write today for a free copy 
of "Pittsburgh" Stainless Steel Booklet No. 433. 
PITTSBURGH STEEL COMPANY 
1663 Grant Building, Pittsburgh, Pa. 


NEW YORK PHILADELPHIA CLEVELAND DETROIT CHICAGO 


MEMPHIS TULSA CHARLOTTE LOS ANGELES HOUSTON 





A. Cotter pins, rivets, nails, 
bolts and other items for use in 
acid tanks or in elevated tem- 
peratures in furnaces. 


B. Refrigerator trays. 


C. Kitchen utility items, grills, 
baskets, bathroom accessories. 


D. Chains. 
E. Bicycle wheel spokes. 


". Springs. 


OCCU Cte 


- 
- 
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PATENTED 


Below: Application of 
Gartock KLO- 
ZURES to Steel Mill 
Back-Up and Work 
Rolls. 





















RIT ... sand ... mill scale ... water ... heat ... grease 
and oil—that's what an oil seal encounters on Roll 
Neck bearings in the steel mills. What grueling service! 
Yet, GanLock KLOZURES stand up under these severe 
conditions and give efficient, uniform performance day 
in and day out. In hundreds of other industries, too, these 
superior Oil Seals are establishingremarkable performance 
records. The sealing element is dense, grainless, tough, 
resilient—resists dirt, oil, heat and wear. Complete range 
of sizes. Write for catalog! 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company of Canada, Limited, 
Montreal, Que. 
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Glamorous New Colors 


PRODUCED BY ELECTROPLATING PROCESS 


( See following page for full information } 





OW you can produce beautiful new 
N metallic color finishes on practically 
any base metal . . . by a reliable, inexpen- 
sive electroplating process! 

Y ou can produce almost any color in the 
spectrum ...a wide range including blues, 
greens, reds, mauves, golds, and other colors. 
Entirely new, fascinating color finishes .. . 
with new eye and sales appeal ecc having 
a deep, rich, transparent metallic sheen that 


defies description. 
You can produce lively, sparkling colors 


... soft, quiet colors... mirror, scratch brush, 


sand-blast, and other finishes ... designs. 
By masking, you can apply several different 
colors to a single article. 

Only a 


quired for all colors! 


single electroplating bath is re- 


A change from one 
color to another is merely a matter of in- 


creasing or decreasing plating time. 

[he colored coatings are inorganic... 
contain no pigments or dyes. Colors are 
absolutely light-fast ... will not fade. 
field of op- 


portunity opened up by this revolutionary 


Investigate the entirely new 


color plating process ... opportunities to 


e 


"Élecmocolor" Ppp a er eye fe ot the U. S. Patent Office 
Ppp a er eye fe 





Rich, transparent metallic lustre... Absolutely light. fast - 


Wide variety of colors and effects.. . Inexpensive to apply 


achieve striking new color finish effects . . , 
to vitalize existing products in need of sales- 
stimulating change...to invest new products 
with stirring eye appeal and glamour. 

The articles shown suggest but a few of 
the many applications for “Electrocolor” 
which include within their range practically 
all instances where the use of color on me- 


tallie articles for decorative effects or for 


harmony with desirable. 


UNITED CHROMIUM 


INCORPORATED 


Executive Offices: 51 E. 42nd St., New York 


DETROIT SAN FRANCISCO WATERBURY 


surroundings is 
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| FOR BETTER DRIVES dí 
add this New Catalog to 
Your Reference Books 


ed 
€— 


E e € 
> b d 
H 


= 


SNIVHO GANOWVIO 


As a builder of machinery and a user ol 


power drives in your plant, you will find 
this new 100-page Catalog valuable fo: 
its usable information on power trans- 


mission. 


It points out how to make the best us« 
of the higher efficiencies that Diamond| 
Roller Chains afford . . . Extensiv«| 
“worked-out” tables give the answers tc| 


drive problems of every kind, speed anc 
capacity—more information than ha:| 
been available heretofore. | 


I 
| 
| 


Get this new book, study your drives—| 


apply Diamond Chain for lower powet 
costs, increased and maintained produc. | 
tion output, and reduced maintenance .. 
Diamond is used as regular equipmen:| 
on machinery of leading manufacturer: | 
and for drives in plants of highest effi 
ciencies (over 8,000 in one plant alone) | 
Let us mail you a copy of Catalog 617 | 
DIAMOND CHAIN & MFG. CO., 443| 
Kentucky Ave., Indianapolis, Ind. Office. 


and Distributors in Principal Cities. 


( DIAMOND 


ROLLER CHAIN 





Diamond Chain & Mfg. Co., Indianapolis, Ind. 
Please mail copy of Catalog 617. 
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Trufler Thermostatic Bimetal has set new stand- 
ards for close tolerances. For ezample, a sheet of 
Truflex 6 inches wide and .008 inches thick has 
a plus or minus variance of only .0002 of aninch, 


















General Plate Co. 


Division of Metals and Controls Corporation, 34 Forest Street, Attleboro, Massachusetts 


Metals and Controls Corporation Divisions and Subsidiaries manufacture the following products: S pencer Thermostatic Controls, Klizon Disc Thermostats, laminated and solid precious 


metals electrical contacts, solid and rolled plated precious metals in all forms, Truflez Thermostatic Bimetals. 
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TRY TO TELL THEM APART 


When General Plate makes up an order of Truflex Ther- 
mostatic Bimetal for you, there is one thing you can be 
sure of. Following orders—whether days, months or 
years apart—will bring bimetal that is identical in every 
respect to your original specifications. 





Advanced General Plate production methods have es- 
tablished new close tolerances for Truflex Thermostatic 
Bimetal. And to insure positive consistency in perform- 
ance—your protection against expensive adjustments, 
damaging rejects and higher costs—the manufacturing 
process of Truflex is closely controlled . . . raw materials, 
grain structures, expansions, annealing and hardness 
are thoroughly checked. 





There is a full range of Truflex Thermostatic Bimetal— 
types for all temperature requirements. You can apply 
it without changing your product's design or upsetting 
vour manufacturing process. Hundreds of leading man- 
‘ufacturers use Truflex. Write for data sheets or send us 
details of your temperature control problem. 


@ Truflex Thermostatic Bimetal is made in sheets, strips, coils, 
or pieces specially designed and fabricated to your specifica- 
tions. Let our engineers show you how it can give your product 
more reliable automatic operation and closer temperature con- 
trol at a lower cost. We will quote on your requirements. Write. 


GENERAL PLATE LAMINATED SILVER CONTACTS 


You can cut costs with General Plate Laminated Silver 
Contacts. A sheet of solid silver permanently fused to 
an alloy base does away with the extra cost of unused 
silver. Moreover General Plate Contacts are stronger, 
wear longer, and have greater heat dissipation than 
solid silver contacts in rivet form. General Plate Lam- 
inated Silver Contacts come in whole covered strips— 
striped—buttons—or specially designed. Where contacts 
are mounted to thermostatic bimetal elements, General 
Plate can fabricate and furnish these complete. Write. 
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... and the complexion you flatter 


OUR APOLOGIES to the ladies — but it’s 
the cruel truth that today we men are very 
knowing about complexions. Even while 
we breathe flatteries, we know the lady 
has been flattered before we spoke—by 
her cosmetics. 

To complete your disillusion—the 
ladies are now being assisted by that 
most masculine of products—stainless 
steel! Yes, sir, Lebanon Circle L Stainless 
Steel Castings have a hand in that rosy 
flush and satiny texture—and we're proud 
to announce it. 

Just recently, one of America’s great- 
est manufacturers of cosmetics asked 
Alloy Steel Products Company for really 
fine plug cocks. Alloy Steel Products 


specified castings of “Circle L” Stainless 
Steels. For in superlative cosmetics there 
must be no possibility of contamination 
through corrosive action. So, to elimi- 
nate all chance of corrosion, Circle L 
Stainless Steel Castings have been given 
the call. 


NOT SELLING COMPLEXIONS ? 


Perhaps you are not concerned with 
complexions. But you ARE concerned 
with profits — and corrosion is their 
enemy. The example of this glorifier of 
beauty is one that you might well follow, 
however remote lotion cream and rouge 
may seem from your industry. Talk 
it over with a helpful Lebanon expert. 


LEBANON STEEL FOUNDRY - LEBANON, PA. 





Only 1 is 
RIGHT 


Q ELECTING the right stain- 

less steel for any purpose— 
your purpose—can’t be done 
from an advertisement or even 
a catalogue. 


The conditions of service 
must determine which of the 
many Circle L Stainless Alloys 
will be best. Each of these 
alloys has been developed to 
meet certain specific operating 
conditions in your machines— 
in your plant. 


That is why we urge the 


need for a frank conference 
between your engineers and 


You will find Lebanon 
sales-engineers are trained, in- 
telligent. You can consult them 
with complete confidence. 


ours. 





Pump parts used in the production 
of Nitrogen and Nitric Acid. Cast 
from Circle L 11, an 18% to 20% 
Chromium Alloy. 





Large pump casing, made from Circle 
L 3l, a 28% Chrome, 11% Nickel 
Alloy which is highly resistant to 
heavy sulphite liquors. 





Zli Stoel VEO 
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LAMP GUARD with integrally molded reflector, 
manufactured by McGill Manufacturing Com- 
pany, Valparaiso, Indiana. 





INSUROK 


VERY day scores of products are being 
reborn through the use of INSUROK, 
superior molded or laminated plastic, whose 
versatility places a new medium in the hands 
of artist, designer and engineer. New beauty, 
new structural advantages, new performance, 
new utility, new value, new sales appeal... 
all these and more may be achieved through 
the skillful adaptation of INSUROK to your 


present products. 





RICHARDSON TECHNICAL SERVICE. At your service 
are Richardson technicians whose sole interest is the 
application of INSUROK to countless products and pro- 
duction equipment. Use these facilities without cost 
or obligation. 


The RICHARDSON COMPANY 





Melrose Park, (Chicago) Ill. 


New Brunswick, N. J 


Founded 1858 


Lockland, (Cincinnati) Ohio 
Indianapolis, Ind 


Detroit Office: 4-252 G. M. Building, Phone Madison 9386 


New York Office: 


Cushion noisy, vibrating machines 
with Armstrong's VIBRACORK 


IBRATION in machinery 

is dangerous, unpleasant 
andunnecessary. The vibration 
can be absorbed, the noise 
quieted permanently and 
economically with Armstrong's 
Vibracork. This resilient cork 
cushion absorbs most of the 
shocks and makes large and 
small machines operate 








quietly.Loaded withinits prop- 
er limits, Vibracork does not 
take a "set" or lose its "life." 
It is made in two densities to 
meet any vibration problem. 
Let Armstrong engineers work 
with you to quiet o c in 
your plant. Write today 


for samples and com- 
plete details about uses. » 






Armstrong Cork Products Co. 


BUILDING MATERIALS DIVISION 


999 CONCORD STREET 
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LANCASTER, PENNA. 


75 West Street, Phone Whitehall 4-4487 
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iN 1936: 


*'The first basically 
new vacuum cleaner 
in ten years." 


BiceserrrR to the industry was last year's Hoover 


vacuum Cleaner. Radically restyled ... redesigned with 


thirteen plastic parts ... it was 3% pounds lighter, new 
in appearance and utility, with features unmatched by 
competitors. 

And sales reflected the fact that here was the most 
saleable cleaner of the year. 

So now Hoover builds another new cleaner—this 
one with 21 plastic parts. Even the crevice tool and bag 
connections are molded of Durez. The result? Still 
more weight pared off. Permanent scratch-proof sur- 
face. Noise reduction. Smart, modern contours. And 
another cleaner that’s going to outsell competitors... 


because it’s easier to sell with its many advantages. 


iN 19 37: 


Hoover 
improves on a major 
improvement. 


Here's another example of the fact that it pays to 
"Try Durez first". You not only gain unlimited design 
possibilities, you get strength without bulk, self-insu- 
lation . . . and production is simplified because each 
Durez part is formed and finished in a single molding 
operation. When considering plastic applications con- 
sult your custom molder or let us tell you the advantages 
Durez offers your product. Write General Plastics Inc., 
812 Walck Road, North Tonawanda, New York. 


General Plastics' 


DUREZ 
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Designed and Molded 
by WATERBURY PLASTICS 


When you are contemplating bringing out 
new items of molded plastics, let us design 
them for you or help you in designing them. 
In this way you are assured a design that is 
practical for molding, thereby reducing mold 
costs and piece prices to a minimum. We 
offer you also a choice of all materials, such 
as—Bakelite, Beetle, Catalin Durez, Lucite, 
Tenite, etc. 





MOLDED PLASTICS DIVISION 


THE WATERBURY BUTTON COMPANY 


EST. 1812 i 
39 RIVER STREET WATERBURY, CONN. 
NEW YORK CITY * BOSTON .* PHILADELPHIA * ROCHESTER 
DETROIT ° CHICAGO . TORONTO 











-GOODRICH VIBRO-INSULATORS 
. STOP COSTLY VIBRATION and NOISE 








Increase the accuracy of your machinery, reduce rejects 
and scrap loss, stop noise that cuts worker efficiency! You 
get all these values when you equip machinery with 
Goodrich Vibro-insulators. 

Goodrich Vibro-insulators are increasing accuracy and 
saleability of new machines, and saving thousands of dol- 
lars for users of older equipment. Cost is small, results 
often are phenomenal. Send for costs and engineering data 
on Goodrich Vibro-insulators for types of machinery you 
build or use. Write today to The B. F. Goodrich Company, 
900 Rubber Street, Akron, Ohio. 





saving hours b 


on the production line 
“‘They make possible precision adjustment by unskilled 
service mechanics. We have used Laminum shims for so long," says 
this maker of truck, tractor and industrial engines, "that no actual j 
records are available. Perhaps 25 years!" Laminum sample (.002 or | 
-003 in. laminations) on request. | 


LAMINATED SHIM CO., INC. 21-62 44th Ave., Long Island City, N. Y. | 


Cleveland Detroit Milwaukee 


[AMINUM 


Temata adjustment SHIMS 
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The illustration shows an induction motor 
stator about to have its life line lengthened — by 
means of the vacuum impregnation process. 


The stator is placed in a vacuum tank under a high 
vacuum to remove the last traces of moisture, and is 


then subjected (under heavy pressure and high heat) 


— to impregnation with insulating varnish. The varnish 


penetrates to every part of the windings, filling any 
air pockets that may have been present, and making 
the windings dirt, oil and moisture resisting to the 


highest possible degree. 


This process is not used generally in the making of 
motors because it is an expensive process requiring 
very expensive equipment. It is used at Ampere— 
that is the reason Crocker-Wheeler motors last so 
long on the job. 


CROCKER-WHEELER ELEC. MFG. CO. 


Main Office and Works: AMPERE, N. J. 
SALES OFFICES IN PRINCIPAL CITIES 








Worried about 


Bi EEUU 
production costs? 


I a hard-boiled analysis of 
your production costs shows 
that they're getting too high for 
a comfortable margin of profit, 
perhaps it's time to consider the 
possibilities of a Ferro Facial. 
It's no universal cure-all, of 
course. Yet, time and again, 
manufacturers who didn’t even 
think their products were adapt- 
able to porcelain enamel, have 
found that making the change 
enabled them to eliminate sev- 
eral costly steps in production. 

One of Ferro’s experienced 
engineers will be glad to discuss 
your problem with you at any 
time, without obligation. 


FERRO ENAMEL CORP., Cleveland, Ohio 


Porcelain enamel is not to be confused with painted or 
baked-on enamels. An inorganic material, Ferro Por- 
celain is fused on metal at a temperature of 1500’F. 


PORCELAIN 


FERRO 


Da De De eee eee 
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A Priceless Ingredient 


is Time — 27 Years! 


When ALLEN was making its 
first hollow screws it was busily 
experimenting to make better 
ones. 

27 years of that sort of thing, 
backed by unequalled facilities 
and ample resources, gives you a 
product as much better than or- 
dinary as its development-period 
is longer. 

The first cold-drawn hollow 
screw, the first scientifically heat- 
treated screw, the first Chrome- 
Molybdenum screw, the first 
screw threaded with literal pre- 


cision on lead screw threading 
machines. 


There are other “firsts” by 
Allen in the making. You’ ll get 
them without asking — just by 
asking for “Allens”. 


THE ALLEN MFG. COMPANY 


HAPTFORD, CONN. U. 





. whose production is carefully 
thought through from every angle— 


DESIGN — MATERIAL 
MANUFACTURE and DELIVERY 


SUME "aee 


a 


| LA 


TRY GIBSON’'S SPEEDY SMALL ORDER DEPT. 
FOR SPRINGS, WIRE FORMS, STAMPINGS 


WM. D. GiBsoN COMPANY 


DIiVISION'-OF ASSOCIATED SPRING 


1800 CLYBOURN AVE. e 


CORPORATION 


CHICAGO, ILL. 
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€ Many a product which has everything necessary for com- 
mercial success has failed because of one small weakness. In 
electrical devices, a point of frequent failure is the contact 
point—the operating switch—because this highly important 
part is all too often looked upon as a minor accessory. 

Switches deserve your most careful and searching consider- 
ation. If they fail, your product fails as far as your customer is 
concerned. DURAKOOL* Mercury Switches will not let this sort 
of failure injure your customer goodwill. 

DURAKOOL Mercury Switches are not to be confused 
with conventional glass-enclosed, hydrogen-filled, types. 
You can learn the differences, and what they can mean 
to you, by sending for your free copy of “The Mercury 
Switch of Tomorrow". You'll find it mighty interesting. 
Durakool, Inc., 1082 North Main Street, Elkhart, Ind. 


*Trade Mark Registered U.S. Patent Office 
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When Marc Anthony was 25 he had a bril- 
liant future. Backed by an influential citizen, 
P. Clodius Pulcher, he had become increas- 
ingly important in Rome. Then he met Pulcher's 
wife ...and, forfeiting the friendship of his 
backer, had to flee in exile to Greece. 


By the time he was 39, Marc Anthony had 
managed to re-establish himself. As heir to 
the murdered Caesar's power, no one stood 
between him and the throne except Octavian, 
Caesar's adopted son, whom Anthony could 
easily have crushed. But Anthony met Octav- 
ian's sister... fell in love with her... and 
shared the government with her brother. 


At 46 Anthony had another chance. A civil 
war breaking out in Rome brought him a final 
opportunity to become the sole ruler of the 
world. But on his way from Syria, he met 
Cleopatra and instead of marching to !taly, he 
went with her to Egypt and sealed his own doom. 
















DURAKOOL does not manufacture control 
instruments—only switches. But any con- 


trol instrument can be equipped with 
DURAKOOLS. 

















49 














50 








At left is the 
single row 
McGILL MULTI- 
ROL Bearing, 
the original 
needle type. Note 
the large bearing 
surface. 


Use Today's Bearings 
for Today's Results 


Better ways of doing things today are bringing 
better results and returns. In many places, 
better bearings are doing more than anything 
else in cutting costs and in improving produc- 


tion. These are McGILL MULTIROL Precision ' 


Bearings. Their great load capacity in limited 
space enables them to far outrun plain bearings 
and other anti-friction types in many uses — 
especially under sustained heavy or intermittent 
shock loads. Fewer bearing replacements are 
necessary. Machinery and equipment are more 
efficient. The bearings require much less oil 
and grease. Their small overall size often makes 
them interchangeable dimensionally with exist- 
ing bronze or babbitt bearings which they re- 
place. Many installations during the past eight 
years have demonstrated these facts conclu- 


sively. McG | LL 
OUUTE 


The Precision Needle Bearings 


McGILL MULTIROL 
Precision Bearings 
are made in many 
designs and sizes for 
use in practically 
every kind of equip- 
ment from bread 
slicing machines to 
locomotives, Stocked 
in standard sizes 
from 5$ to 6-inch 
bore, single and 
double rows of rol- 
lers at low, volume 


production prices. 
Corrosion, heat resis- 
ting and other de- 
signs gladly  engi- 
neered to individual 
requirements. Ask 


for Bulletin No, 37, 





MSGILL MANUFACTURING CO. 


Bearing Division, 750 N. Lafayette St. 
VALPARAISO, IND. 














Productimeters 






Seven hundred styles and sizes— to 
fill any industrial requirement — is 
proof of Gits leadership. The Gits 
line includes a complete range from 
regulation oil hole covers to special 
feature oilers — unbreakable sight 
wick feed, gravity feed or constant 
level oilers — oil cans — oil and 
grease seals and gauges. General 
catalog includes illustrations and 
complete information on all styles. 


ITS BROS 


MANUFACTURING CO. 
1859 S. KILBOURN AVE., CHICAGO 





It Counts to a Billion 


at speeds up to 3500 per minute—per- 
haps more capacity and speed than you 
require. Out of our complete range of 
industrial counting instruments from pre- 
cision-built 8-UDW-7 above to simple, 
inexpensive, light duty counters, you 
can probably find the counter for your 
machines. If not, our engineers are 
ready to design or adapt one for you. 


Everdur hobbed worm drives are used 
in our high speed counters for long life 
and accuracy. Durant Productimeters for 
any purpose are a thoroughly engi- 
neered product. Equip your machines 
with industry's dependable counters. 


DURANT MFG. CO. 


1938 N. Buffum St. Milwaukee, Wis. 


TELL US WHAT YOU WANT TO COUNT 


* PRODUCT ENGINEERING 












a |} I 


Jaa g 





THE PERFECT FASTENING FOR 


iu. PLASTIC 


TAP AND aoe 



















g Peak Driving Torques in plastics o4 

3 30 . '™4” thick, 55% Thread Engoge tei 
in ne r- ment. Note the low driving m , 

E torque required for Shoke ha 


proof Hi-Hook Threod- 










à Cutting Screws "d á oc 
Shakeproof's new "Hi-Hook" Thread- di BUREKDI M W 
Cutting Screw solves the problem of d ae ee 
making tight and rigid fastenings in mH mu ud padres hehe yea 
plastics at low cost. This amazing - 4 ond 70° cunting edge 
screw actually cuts a clean, sharp k 










| Size Screw 


thread in any plastic material. It drives 
easily, too, because its double-slot 
design assures an acute cutting edge. 
Test Shakeproof's "Hi-Hook" 
Thread-Cutting Screw on the material 


you are using—see how it lowers _Leading Mill Supplv, Hardware 


e . d Aut tive P. bb 
costs and speeds up production. Write DOW -— iun Thread. 


; i C S 
for your free demonstration kit, today! Laming deb md 


packages. Write for name of 
nearest jobber! 


SHAKEPROOF LOCK WASHER CO. 


Distributor of Shakeproof Products Manufactured by Illinois Tool Works 
2549 North Keeler Avenue Chicago, Illinois 


IN CANADA: Canada Illinois Tools, Ltd., Toronto, Ont. 
Copr. 193; Illinois Tool Works 


Send Jor Your Gree Demonstration Kit Today! 





For equipment 


which continuously shakes and jars .. . 





Fig. 1513 "Unshako" 
Self-Locking Nut 


VARIABLE SPEED TRANSMISSIONS 
AUTOMATIC ELECTRICAL CONTROLS 


This Thomas L. Green & Co. Wire Cut Soft Dough 





SELF-LOCKING NUT 


You put it on— 
tighten it up— 
and there it stays 


Vibration just can't shake it loose 


It will pay you to find out all about "Unshako", the nut that can't 
work loose even when subjected to severe and continuous vibration 
—yet backs off readily with the aid of an ordinary wrench. It’s 
self-contained—no separate pins or washers to be forgotten or lost. 


"Unshako" is the real solution wherever shock and vibration shake 
ordinary nuts loose. Can be re-used as often as desired. 


STANDARD PRESSED STEEL Co. 


BRANCHES JENKINTOWN, PENNA. BRANCHES 
BOSTON CHICAGO 
DETROIT ST. Louis 
INDIANAPOLIS Box 545 SAN FRANCISCO 
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CSS 











Practically Pickproof 
Dual Set of Tumblers 





Unlimited Key Changes 
Protected Codes 


Illicit Key Duplication 
Virtually Impossible 





Consider the value — and 


you'll be surprised at the Write for a free Duo 


Machine contains two Lewellen variable speed price! The Duo Lock is 


transmissions. The Lewellen is considered essential 
to the accuracy of adjustment required in this 
operation. The Lewellen has no equal for durability 
and high efficiency. Lewellen design is the reason. 
Ask our representative, or write to 


| LEWELLEN MFG. CO. 
| COLUMBUS, IND. 








745 W. 





new in design, in appear- Also complete lines cover- 


ance, in value. If you are 
an established manufac- 
turer using locks for pro- 
duction purposes, test the 
Duo Lock at our expense. 
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ing all price ranges for 
wood and metal applica- 
tions. Special locks for 
unusual installations de- 
signed and manufactured. 


tHe ILLINOIS LOCK company 





JACKSON BLVD., CHICAGO, ILL. 





MACHINERY MANUFAC- 
TURERS build in Hyatt Roller 
Bearings with the utmost secu- 
rity. They know Hyatt Roller 
Bearings protect vital working 
parts against shocks, wear and 
misalignment. Years of success- 
ful experience have proved to 
them that these dependable 
bearings help extend equipment 
life and assure smoother, quiet- 
er, and more efficient operation 


with less care. 
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Thus has Hyatt protection — 
the result of correct bearing 
design, sound application, and 
precision manufacture by Hyatt 
engineers and craftsmen — been 
generously contributing to in- 
dustrial progress for nearly a 
half century. If there is any 
further way our field engineers 
may serve you call on us. Hyatt 
Bearings Division, General 
Motors Corporation, Harrison, 


New Jersey. 


ER edu irn me SA 


AYAT 


ROLLER BEARINGS 
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AMERICAN Bonded Metal 
has what it takes to reduce 
costs and improve appearance. 
Merchandise made from it has 
“buy appeal” —the feeling of 
real value. And why not? — for American Bonded Metal 
is economical to use. 

It comes to you completely pre-finished in 20 brilliant 
combinations of electro-bonded surface and base metals — 
in sheets, strip or round edge flat wire. It is permanently 
bonded. It can’t chip or peel. It requires no plating, no 
buffing, no lacquering. It is easily stamped, formed or 
drawn. 

You save material expense. Reduce labor costs. Get 
faster production. Save floor space. Lessen your equipment 
investment. Effect net savings as great as 40%! Let us prove 
it to you with actual free sample pieces. Send for them 
today. See how this economical metal will give you a better 
product at less cost. 


SEND FOR THIS VALUABLE BOOKLET 
Now in preparation— America’s 
most complete book on pre-fin- 
ished metals and their use in 
modern product design. Contains 
many photographs and valuable 
engineering data. Write now for 
your free copy. 


NICKELOID 
COMPANY 


14 Second Street, Peru, Ill. 








AMERICAN 











WHEELS 


Designed and engi- 
neered to handle 
any load up to 225 
lbs. per wheel with 
approximately 50% 
less effort. Patented 
construction. Doe- 
nuts absorb surface 
obstructions and 
eliminate jolts. Will 
not sink into sand or 
soft ground. Oper- 
ate on as low as 
15 lbs. air pressure. 
Guaranteed to have 
less rolling resist- 
ance than any other 
tire built for similar 
purposes. Single 
tube cord, size 10” 
x 234”. Cadmium 
plated steel disc 
wheel with adjust- 
able ball bearings 
and knock-out type axle. Developed by the inventor of the 
airwheel for airplanes. Write for literature and prices. 


MUSSELMAN PRODUCTS COMPANY 


6308 St. Clair Ave. Cleveland, Ohio 


MOCCASIN BUSHINGS 
FREE 


We'll be glad to do it because no Moccasin 

Bushing has ever yet failed to give complete 

satisfaction. Cannot drip or throw oil—cuts 

**e,, lubrication costs—practically eliminates re- 

"tea, placement expense. Fill out coupon and 
"tte, mail today to: 


MOCCASIN BUSHING CO. 


CHATTANOOGA, 
TENN. 


MAIL COUPON 


Please send me "a, 
without any obligation ta, 
on my part a sample of ta 
MOCCASIN BUSHINGS. 
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The Allis-Chalmers Mfg. Co. builds standard motors of every 
type from 1 hp. up — also motors for special application. 


MOTOR DIVISION 
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PRINTED SHEETS OF 


\TRACING PAPER OR)CLOTH 










Many large firms save time and money today by using 
Printed Sheet Service on tracing paper and cloth. If your 
draftsmen still cut paper and cloth to specified sizes 
if. thes still laboriously draw borders and title blocks 
investigate Bruning Printed Sheet Service. We will cut 
the tracing paper or cloth of your choice to the sizes vou 
need, delivering the sheets neatly printed with your firm 
name, borders and title blocks. That’s first aid to greater 
drafting economy, elimination of waste in material an 
time. Our Printed Sheets will be a big help to your draft- 
ing room in obtaining neat, uniform tracings and prints. 
Bruning Printed Sheet Service applies to all Bruning 
tracing papers, vellums and cloths and Bruning has a 
wide selection for every need and preference. Let us 


estimate on Printed Sheet Service for YOU! 


BRUNING *- ” 


Mail the coupon for our new booklet of printed sheet 








suggestions. It will help you to select just 
the right style for your business 


vanmt 


pany 


comi stat 






New York - Chicago - Los Angeles - Boston - Houston - Kansas City 
praon * Newark * Pittsburgh - St. Louis * San Francisco - Detroit 
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"m PRODUCTION 
— PACKING SETS 


Here's expert service—FREE. Turn over to us your 
production problems where packings are concerned. 
Let our specialists show you how the man up ahead is 
cutting his costs and improving his 
product. We have the answer to pack- 
ing problems on Rotary Shafts and 
Valve Stems. We can show you how 
to effectively "SEAL" against Gases, 
Steam. Air, Water, Oils, Acids and 
Alkalis. 


CRANE POCRING COMPANY 


Offices in all Principal Cities 
1818 CUYLER AVENUE CHICAGO, ILLINOIS 








Low Cost Fractional H.P. 


ELECTRIC MOTORS 


Better Built—To Your Order 





You will find General Industries fractional horsepower 
motors dependable for high-standard performance. Designed 
and built for you at satisfactory low cost. By specialists 
for a generation in production of light electric motors. Get 
them for automobile and bus heaters—kitchen mixers—juice 
extractors—electric drills—windshield fans—other light duty. 
Reversible type for automatic radio tuning. Write, outlining 
your requirements. Please include necessary voltage, speed 
and power. 


T(GENERAL INDUSTRIES CO. 
3744 Taylor Street Elyria, Ohio 
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YOU’LL FIND 
MANY STAMPINGS 
AND MOLDINGS OF 
ALUMINUM AND STAIN- 
LESS STEEL MADE BY— 
ALUMINUM GOODS MFG. CO. 


Manufacturers of automobiles, trucks, trailers, radios, refrigera- 
tors, clocks, bicycles, movie cameras, electric roasters and 
other products too numerous to list, depend on Aluminum 
Goods Manufacturing Company for stampings and moldings 
of aluminum and stainless steel. 


Whether the parts be small hidden units or important ele- 
ments of exterior design, you can be sure that they have been 
carefully engineered and precisely produced. 


If you are a present or potential user of stampings or mold- 
ings of aluminum and stainless steel, we would like to tell you 
about the great variety of work we do and the way we do it. 
That story will explain why parts fabricated by A. G. M. Co. 
are used by so many manufacturers, and why it might be ad- 
vantageous for you to specify this source of supply. 


MANITOWOC Aha WISCONSIN 


2 9. 7 DS 
ALU yz (ott; 2 Poa Goo 
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Wagner Motors 


Are Outstanding 


For Their 
Good Performance and 
Dependability nn” 
gs 


n ¥ 
on 





Mao dependability means the 
ability of the motor to provide unfailing service; good 
performance means the ability of the motor to satis- 
factorily and efficiently meet the load requirements 
of its application. Because Wagner motors possess 
these 


thousands of motor applications, they have won the 


qualities as demonstrated on hundreds-of- 


approval of users everywhere. 


These qualities in Wagner motors are not accidents, 
but are specially built into them . . . built into Wagner 
motors by better design, better materials and better 
methods of manufacture ... Yes, at a slightly higher 
cost to the motor manufacturer — but Wagner policy 
forbids any economy which is destined to result in a 
higher cost-per-year service to the motor user. Weigh 
these factors when considering your next motor pur- 
chases. Wagner motor bulletins will be sent upon 


request. 


MM?237-2J 


Wagner Electric Corporation 


6400 Plymouth Avenue, Saint Louis, U.S.A. 


MOTORS e FANS e TRANSFORMERS e BRAKES 
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m this group are close-wound. coiled spring circles used 
to make packing rings hug lubricated shafting, also for 





light duty power transmission. They are made of hard 
| drawn, high carbon steel wire, heat treated after forming. 
Highly important were solid joins and lasting fensile 
strength. Further examples to show the varied scope of 


Peck Service. 
Send for Free Catalog 


of springs and screw machine parts, a 


valuable book to have on your desk. 


| 


PECK SPRINGS 


| SCREW MACHINE PARTS 


AND 
| The Peck Spring Co. 14 Summit St., Plainville, Conn. 


RAGINE 


VARIABLE VOLUME HYDRAULIC PUMP 


A thoroughly prov- 
en, efficient pump 
for power transmis- 
sion. 











Capacities: 0 to 2000 
cu. in. per min., 
0 to 4000 cu. in. per 
min., 0 to 6000 cu. 
in. per min. 













The variable volume 






feature eliminates 
by-passing of sur- 
plus oil, decreases 






heating and reduces 
horse power require- 







ments. Rated for 
pressures up to 1000 
pounds per square 
inch. 






Successfully applied 
and proven highly 
satisfactory on such 
applications as: 


Presses, Die Casting 
Machines, Welding 
Machines, Chucking- 
Operations, Machine- 
Tools, Table Move- 
ments, Stokers, Con- 













veyors, Broaching 

Machines, Bending 

& Rolling Equip- A variety of valves and controls are 
ment, etc. available for standard operations. 






RACINE TOOL & MACHINE COMPANY 


1772 State St. 





Racine, Wisconsin 
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MICROPHOTO OF FELT 


MAGNIFIED 50 TIMES 
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Felt is commonly used as a filter in 
respirators to protect the nose, throat 
and lungs from harmful dusts — an 
advantage given by its compact 
fibrous structure. In like mamner, it 
is also used to protect machine 
bearings and other parts from ab- 
rasives and other unwanted sub- 
stances. There is a type and quality 
of Felters Felt for hundreds of 
different uses. 
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Its inherent qualities are engineered 
by Felters to innumerable industrial 
uses. . . . . Among them, yours? 


Felt is unlike other fabrics and superior to many other 
materials. Its wool fibres, curled and shrunk and inter- 
locked in its manufacture, present an integral mass of 
stubborn, and therefore useful, intrinsic qualities. So 
useful and versatile is felt that it is identified with almost 
every phase of human endeavor. 


Felt is finding new and ever increasing usefulness in 
industry — because: Felt is resilient, absorbing vibra- 
tion, shock and sound. Felt insulates and protects. It 
accepts and dispenses lubricating materials. It excludes 
dust and abrasives. Felt cuts easily to shape and holds 
clean, sharp edges without fraying. It resists wear. In 
all-around fashion, felt does these things better than 
many other materials, continues to do so in the face of 
deteriorating influences that bring other materials into 
functional ruin. 


In amy project, try Felters Felt first. It has the surprising 
quality of perfectly fulfilling the need, making unneces- 
sary any experiment with doubtful substitutes. Our 
Engineering Department offers its sincere cooperation 
in making Felters Felt useful to you, in furnishing it in 
forms and qualities to meet each precise need. 


THE FELTERS COMPANY, INC. 


Manuíacturers of Felt and Felt Products 
210 South Street, Dept. PE, Boston, Mass. 


Mills: Millbury, Mass.: Johnson City, N. Y.: Jackson, Mich. 


Offices: New York, Chicago, Philadelphia, St. Louis, Dallas, Detroit, San Francisco, 
Mexico City 











His hydraulic presses are old. The packings leak badly. 
Shut-downs are frequent—and expensive. For a very good 
reason he does not want to spend a lot of money on recon- 


ditioning. He asks — 


Give us two more 
months of life 


After that he will get completely new equipment. But mean- 
while, he needs a temporary way to keep his presses working. G & K 
engineers check the conditions — recommend a slight change in the 
packing design, and the addition of a specially-made heavy leather 
washer. 

Our recommendations are accepted. The presses are now 
steadily working without any loss of time for packing replacements 
or adjustments. 

At the Packing Point*, turn your problem over to the Home 
of Research. G & K engineers, working with specially-tanned 
leathers which resist heat, water, oil, semi-corrosive liquids, etc., 


can help you avoid packing troubles. 


Our pamphlet on Hydraulic and Pneu- 
matic packings will be sent on request. 
*The vital point in any machine using. pachings. 
Consult Graton & Knight “X-Ray Thinking 


whiie the muchine is in the design stage and save 
time later on. 


HOME of RESEARCH 


WORCESTER, MASS. 


“X-Ray Thinking” at the Packing Point 
6845 
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BUILD THE PUMP Into YOUR MACHINE 


For compact, economical pump installations, Tuthill supplies 
"stripped" models for incorporating directly into the design of 
your machine. Pumps for coolant, lubricating and hydraulic 
service are available. Capacities to 50 g.p.m. Series ‘’S’ pro- 
vides pumps without the supporting bracket. Series "SA" 
includes only the rotor, idler and cover assembly. Write for 
complete details. 


TUTHILL PUMP COMPANY 


941 EAST NINETY-FIFTH ST., CHICAGO, ILLINOIS 





For information on pump illustrated above, send for 
Tuthill “Stripped” Pump Bulletin, Series S and SA. 
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...THAT MEET 
YOUR SPECIFICATIONS 


ESIGN your own...or select a Weatherhead 

design...you will find quality and accuracy 
that meet your most exacting specifications. 
Weatherhead fittings include inverted...S.A.E. 
...compression...or yourown design—made by 
specialists in fitting design and manufacturing. 
Weatherhead also supplies all manner of screw 
machine products. Send your specifications for 
an estimate. 


THE WEATHERHEAD COMPANY 


CLEVELAND, OHIO 
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LOOKING AT 


A 


THROUGH A STEEL WINDOW 


HE constant improvement of Parker 
Processes is extending their sphere of 
usefulness. 


The recent adaptation of Bonderizing to 
the finishing of steel windows for the first 
time indicates the widening scope of this 
paint-holding and rust-inhibiting process. 
With this modern process, better paint 
adhesion and adequate protection from 
rust is provided with greater speed and 
economy. 


Automobile bodies and other parts, as 
well as Washing Machines, Refrigerator 
and Air Conditioning Equipment, Office 
Machines and Electrical Devices are only 
a few of the scores of products on which 
greater assurance of finish permanence 
is provided by Bonderizing. 


The manvfacturer with a paint finishing 
problem should investigate the new effec- 
tiveness of Bonderizing on iron, steel or 
zinc surfaces. 


PARKER RUST-PROOF COMPANY 
2179 E. Milwaukee Ave. * Detroit, Michigan 


ld de Zoo Ad 


For more than 22 years, this company 


has devoted its entire time, talent and 


q | LI 


energy to the improvement of rust-proof- 
ing methods. New books describing the 
Parker Processes are available to manu- 


facturers and technical men. Send for your copies. 
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COPPER (PURE) 


free... 


Complete resistor 
information in the 
handiest possible 
form—for engineers 
and designers of 
electric and elec- 
tronic equipment— 
also other helpful 
engineering infor- 
. perl on IAN mation such as 
39? "52 1122 1472 ee asl power formulas, | 



































LULTIXAMING TEMPERATURE-DEG. F. i é ——" e r IE law — 
Bw TIME 2 HOURS ! ae ; 





Copy free to in- N 
dustrial resistor XY ` 
users requesting it 
on company sta- 
tionery. 









Non-ferrous Castings 
FOR HIGHER TEMPERATURES | ZAE 779^ NE 77 


e N 


Out of the research laboratories of the INTERNATIONAL RESISTANCE COMPANY 


Beryllium Corporation have come new heat 40! NORTH BROAD STREET. PHILADELPHIA. PA 

treatable alloys to provide users of non-fer- Bion abrogata > anion oes A MUNI A 
^ : g MAKERS OF RESISTANCE UNITS OF MORE TYPES, IN MORE SHAPES, FOR 

rous castings with remarkable combinations MORE APPLICATIONS THAN ANY OTHER MANUFACTURER IN THE WORLD 


of properties. 


iL 


VLLL LEE LLLI LL E 


The outstanding heat resistance of Berylco 
1000—one of these new Beryllium Copper 
Alloys—is compared with pure copper in 
the chart above. |t will be noted that 
temperatures up to 800° F. do not affect 
its properties. In addition, castings of this 
alloy give the best combination of high hard- 
ness, strength, toughness and electrical con- 
ductivity which can be found in any material. 



















Our Casting Division is prepared to furnish 
high grade sand castings made from this ‘or 


other heat treatable Beryllium Alloys. Send 


blue prints for quotations. Bulletin "A," sent 
on request, describes properties in detail. 







SEND FOR A COPY 


THE BERYLLIUM CORPORATION 
OF PENNSYLVANIA 
READING, PENNA. 





1607 Beard Avenue - - - Detroit Mich 


SMIHHEELEHELLEELLELLLLELELEEELLELLLELELELELEELLELLLLELLLEEHLLLLEELLELLELELELELLELLELEELLLLEELLELLELELLEIELEELULELLLLLELELEEELEELLELELELLELELEE LLL LL 


MHHEEHEEEEAEELEEEEELELEEHEEIUEIEIELLELLEEELEEEEEELEELELEEUEHELEEE ELE ULLA LL 
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TO CUT YOUR MANUFACTURING COSTS 


A new, G-E Through-cord Switch. No “Pig- 
tails” or terminals to connect. It's delivered to 


you wired right in the cord set — ready for 
final installation. 


SM iaa 


À complete line of G-E All-rubber Cord Pro- 


tectors — molded on the cord — made to fit 
your casings — inexpensive to install. 


a" x21 ———— 


G-E Engineers can furnish a complete har- 
ness assembly for your particular require- 
ments. Fewer connections, splices, production 
operations. Expensive assembly steps are fin- 
ished before it reaches your plant. 





A major consideration in the design of a G-E Acces- 
sory Device is how it will fit into an appliance produc- 
tion line. It must be engineered for easy, quick and 
economical installation. It must offer the manufacturer 
a definite saving — a step towards profit. 


General Electric Accessory Equipment is built to 


eliminate as many assembly steps as practical. Each 


group of products in the complete line — switches, 


cord sets, lampholders, connecting devices — has fea- 


tures that decrease working time, eliminate operations, 
save money for you. 

For complete information on G-E Accessory Equip- 
ment — and how it can save money in your plant — 


write Section Q-2712, Appliance and Merchandise 


Department, General Electric Co., Bridgeport, Conn. 


GENERAL À ELECTRIC 


ACCESSORY EQUIPMENT 
APPLIANCE AND MERCHANDISE DEPARTMENT, GENERAL ELECTRIC COMPANY, BRIDGEPORT, CONNECTICUT 
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VIEW OF 
SAMPLE 


v ND Za 

" TEST FOR 
28 064,110 
HARDNESS 





NO. @ TEMPER NO. 3 TEMPER 
MALT HARD QUARTER HARD 
8.753 TO #0 5-60 70 75 


NO. 5 TEMPER 
ANNEALED 
UNDER 8.30 


NO. I TEMPER NO 4 TEMPER 
HARD sorr 


5.99 & Ovrn 5.590 TO $0 


HE above Hardness Figures indicate Rockwell 
B. Scale tests. 


The relation between temper numbers, descrip- 
tion and Rockwell readings are frequently altered 
to conform to tempers or thicknesses consistent 
with various existing specifications. 


Physical properties of Cold Rolled Strip or Flat 
Wire are measured by hardness . . . the ability 
to resist indentation, rather than by breaking load. 
Strip used for deep drawing or severe bending 
must be extremely ductile and is indicated by a 
low Rockwell reading. On the other hand clock 
spring steel must show a high reading as proof 
of its tensile strength and stiffness. Proper hard- 
ness of Flat Wire is vital to its satisfactory func- 
tioning. In the Wickwire Spencer Mills all Strip 
is thoroughly tested for hardness. From records 


of constant tests we know the proper Rockwell | 


reading of Flat Wire best for your purpose. 
Write us and we will gladly advise you. 


Wickwire Spencer manufactures High and Low Carbon Wires—in 
various tempers, grades and finishes—for your specific purpose. 
Hard-Drawn, soft or annealed Basic or Bessemer Wires—Hard-Drawn 
annealed, or oil-tempered Spring Wire, Chrome Vanadium Spring 
Wire—Valve Spring—Music—Clip—Pin—Hairpin—Hook and Eye— 
Broom—Stapling—Bookbinding—Dent Spacer Wire—Reed Wire— 
Clock—Pinion—Needle-Bar—Screw Stock—Armature Binding—Brush 
—Card—Florist—Mattress—Shaped—Rope—Welding. Flat Wire and 
Strip Steel, High or Low Carbon—Hard, annealed or tempered— 


Clock Spring Steel—Corrosion and Heat Resisting Wires. 


WICKWIRE SPENCER STEEL COMPANY 
41 East 42nd Street, New York City 
Chicago 


M ^/co WIRE 


Worcester Buffalo Detroit 





by Wickwire Spencer 
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San Francisco | 


Design and Product Engineers :— 


We invite you to correspond with us 
on any problem involving Electrical 
Controls built into any kind of ma- 
chine, appliance or apparatus using 
electric current for power, light, heat 
or all three. Our Engineering Depart- 
à ment will help materialize your ideas 


from the stage of inception and 


blueprint... will apply to their prac- 
tical success the experience and fa- 
cilities of our 40-year specialization 
in designing and developing elec- 


trical controls. 


THE ARROW-HART & HEGEMAN ELECTRIC Co. 
HARTFORD, CONNECTICUT, U.S.A. 





—It will pay you to keep a 
copy at hand. Write now— 
Brown & Sharpe Mfg. Co. 
Providence, R. I. 
RHA EI AEE RAATS s E E Cas m Ai RSE SARER Ro is I 
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caused trouble 
they cured it 


with Zoo zz 


Q When screws tightened up ordinary separators T R Y T H E M | C A R T A C U R E 
in this telephone type switch, pressure frequently r 
caused “flow”? .. . softening of the material, P OU SCO. 


which resulted in loosened screws. 


And in addition, load, humidity, and temperature 
If you are troubled with 


did their shares to throw out of alignment the MIC ART NS . design or production prob- 

lems .. . if you need a low- 
cost, high-quality material 
with exceptional character- 


But MICARTA cured it! MICARTA compresses rw of. quat istics, look at MICARTA! 


only ‘sth as much as ordinary plastics, and ex- ‘This, versatile plasty Smtr 


many small parts, causing breakdown and expense. 


@ Nish dielectric bining advantages of many 
pands only ‘oth as much, under 95% humidity strength different materials, may be. 
the answer. It costs noth- 
conditions. @ Great mechanical ing to investigate . . . and 
strength MICARTA may be “just. 
With separators of MICARTA, screws can be what the doctor orders"! 
Low moisture 
driven home, clamps tightened, with no ill absorption For complete information, | 
à : address Westinghouse E. & 
effects. Radio, telephone, or other electric @ Easy workability M. Co., MICARTA Division, | 
devices can be made more trouble-free, more Trafford, Pa. | 


reliable with MICARTA. J 06079 


Westinghouse Micarta 
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Ohio Resilient- Mounted 
Over-Drive 
Belt-Tightening Motors 







AWISE Ro; 
ot Ara, 


CLOWER Pulley 
Motor is resili- 
ent-mounted 
above and at 
rigbt of center. 


When load in- 
creases, motor 
moves in direc- 


Viewing pulley end— tion of arrow. 


load at left of motor. 

€ These new Ohio Motors fulfill a great need for belt- 
tightening motors for blowers and other appliances 
employing over-drive belts. No springs or weights 
are required. The motor is suspended off-center in its 
mounting and its weight supplies the initial belt tension. 
The belt tightening effect is increased by the repelling 
force of the rotor in opposing the stator, taking up 
more than one inch stretch in the belt. This feature 
insures correct belt tension at all times and eliminates 
expensive service calls on this account. 


Streamline design contributes to the appearance of the 
appliance it powers. A built-in thermal and overload 
cut-out is optional. Made also for under-drive belts. 


Send for literature describing these new motors 


THE OHIO ELECTRIC 
MFG. CO. 


5911 Maurice Ave., Cleveland, O. 






TOY 


OHIO MOTORS 
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rll DEVELOPMENTS * * 


* * MOLDED 2; 


Hot or Cold s. « These shower bath handles were 
molded by Boonton Molding Company for Pitts 
and Kitts Manufacturing Co. They typify the 
D trend to plastics in the hardware and home furnish- 
D ing field. 

PResinox is ideally suited to these and similar ap- 


plications. |t is available in a wide variety of 
bright colors, possesses high heat insulation and 
can easily be molded with metal inserts. 


Send for these new Resinox Catalogs. They will give you 
many unusual ideas onaddingeyeappeal toyourproducts. 


PARADOX 
IN METAL 


PRESSURE DIAPHRAGM PACKLESS VALVE GLAND FLEXIBLE SHAFT SEAL 


It stretches and contracts, like rubber. It 
matches new leather’s toughness It's not 
packing — yet it permanently replaces it 
in valves and expansior joints. It has no 
feeling—yet is one of the most sensitive 
elements known for the control of heat 
and cold. It is hard, cold metal — yet 
flexible enough to be used as seals for 
universal joints, as shock dampeners, as 
pressure diaphragms, as expansion 
chambers, as pump diaphragms. 


It is the Sylphon Seamless Metal Bellows. 
It deserves a place in your product, 
providing permanence in place of the 
short-lived materials it will replace. 
Investigate its possibilities. Sylphon 
engineers will assist you without 
obligation. Ask for Bulletin XP-122. 


The Fulton Sylphon Co. 


KNOXVILLE, TENNESSEE 
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MULTIPLE SPLINE 


POWER SHOVELS use it! 





BRISTO SOCKET SCREWS use it! 


...and for the same reasons! 











Bristo Cap and Set Screws can "take it". And 
come back for more! The proved multiple 
spline design permits many strong-arm set- 
ups without stripping, shearing or splitting. 
Send today for Bulletin No. 833K. The Bristol 
Company, Mill Supplies Div., Waterbury, Conn. 


ser scsews BRIS TO ca screws 


TRADE MARK REG. U.S. PAT. OFF. 
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NOTHING ON OUR MINDS BUT— 





ELECTRIC HEAT as provided by CHROMALOX units 
is handily applied . . . inexpensive in first cost . . . 
economical in operation . . . automatically controllable We've been making them 
as to temperature . . . uniformly maintains the right 
heat for the job . . . reduces fire hazard and insur- 
ance premiums . . . and usually is a major factor 


in obtaining bighn, de uniform quality of product. DU bu BA R B ROS, cO, 


YOU CAN GET CHROMALOX UNITS in many stand- DIVISION OF ASSOCIATED SPRING CORPORATION 


M ard forms, developed for the successful handling of E k I S T Oo L a C oO me E E CTI C U T 


consistently for 92 years 





thousands of jobs of heating fluids, compounds, 
metals, air, gases—anything in fact that industry NI OCC phai : 
requires to be heated. AAA D AUT IE 
Special forms and types of CHROMALOX elec- || INIATURE. tice 
tric heating units are also available or can be X v ENINA U LI yg 
quickly developed, should the job require them. ; REV J Sl LE ^ a 
TAKE ANY HEATING JOB YOU HAVE—whether in IL | 
a manufactured article, or a single piece of industrial | 
equipment. Lay it on the doorstep of the Wiegand | | 
engineering department. A short description and || 
pencil sketch is all our engineers need to turn their | 
broad and successful experience loose upon your 
problem. They will suggest the unit to use, the best 
method of its application, the amount of power 
required, and all other details to enable you to figure 
the savings that Chromalox electric heat would 
achieve. No obligation. 









RG eee 









for Every 


a ea SS eee 


Purpose= 















Just as Alliance engineers developed the tiny motor illus- | 
» trated above for “Push-button” radio tuning, they can design 
a motor for other specific requirements. 

Alliance miniature motors are available in both reversible 

and unidirectional models, with or without integral gear 

reduction assemblies, and can be mounted in any position. 

Exclusive safety and dependability features make Alliance 

motors the most rugged and efficient of their kind. Available 

for all commercial voltages and frequencies. Reversible 

motors are available for all types of switching and control 

circuits. Each application receives the individual attention 

of our engineering department to insure you the most 

economical and dependable unit for your job. 


Many engineers use the 64-page 
Chromalox Catalog as an electric 


heat handbook. The coupon brings 
your copy. 





MAIL THIS COUPON WITH YOUR LETTERHEAD 


EDWIN L. WIEGAND COMPANY 
7535 Thomas Boulevard, Pittsburgh, Pa. 


Send me the CHROMALOX BOOK OF ELECTRIC HEAT For additional information wire or write 


ALLIANCE MANUFACTURING CO. Alliance, Ohio 
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CONSIDER FLUID POWER 


Fluid power meets the most exacting require- 
ments for flexible operation involving either 
linear or rotary motion. Fluid power is rever- 
sible and variable, and subject to precise 
control e In the application shown above, 
fluid power from an A-E-CO Hele-Shaw Pump 
automatically actuates a 500 ton leather 
embossing press through a cycle of five 
operations. Speed and pressure may be accu- 
rately and easily varied e Hele-Shaw fluid 


power has many other advantages. It makes 
remote control more practical, provides rapid 
and smooth adjustment of speed from zero to 
maximum, and it absorbs shocks e You can 
count on the dependability and performance 
of A-E-CO Hele-Shaw Fluid Power pumps, 
motors, and transmissions. They are de- 
signed by experienced engineers and 
carefully constructed to the exacting stand- 
ards of the American Engineering Company. 


A-E-CO HELE-SHAW FLUID POWER 


PUMPS, 
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MOTORS, 


AND TRANSMISSIONS 


AMERICAN ENGINEERING COMPANY 


2501 


ARAMINGO AVENUE, PHILADELPHIA 





TO MEET THE NEED FOR FLEXIBLE OPERATION 
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videre INVENTION 
RELAYS by GUARDIAN 


will do YOUR Job Better 


Wheels have made man's life easier since the dawn of history. 
But in the super sensitive, hair splitting, second shaving mechan- 
isms of today, Guardian RELAYS are doing a better job than 
could be expected of any purely mechanical method. Relays 
by Guardian are instantly responsive, 
require no mechanical power. They elimi- 
nate moving parts and consequent fric- 


tion drag, simplifying construction and 
reducing costs. 


WRITE TODAY 


Get a copy of RELAYS by GUARDIAN—valu- 
able as a reference book and guide. Lists 
complete line Relays, Stepping Switches, 
Electrical Control Accessories. Write, on your 
letterhead, for Catalog P. 


When ordering direct, give 
and load through contacts. 


GUARDIAN (5; 


D W. Walnut St. 


Have You Tried the NEW 


MARS LUMOGRAPH 


The Drawing Pencil Created for 
Modern Drafting Room Use 


It’s the patented light resisting element, found only in 
Mars Lumograph, that gives you such perfect repro- 
ductions direct pom Sene originals, Save time, save 
work—get a few ars Lumograph Pencils and let 
your blueprints tell the story. 


17 Degrees—15¢ each—$1.50 a dozen 
Ask your Dealer or write for a trial order. 


J.S. STAEDTLER, Inc. 
53-55 WORTH ST., NEW YORK 


DISTRIBUTORS 


KEUFFEL & ESSER CO. CHARLES BRUNING CO., Inc 
Hoboken and New York New York, Chicago and 
and Branches Branches 





Model 
No. 


amperage, 


Illustrated 
110 AC-DC 


contact combination, 


ELECTRIC 


is 


current, voltage, 


Chicago lllinois 








= 
Accurately designed plans promise depend- 
able performance. In bearing assemblies 
Abbott Steel Balls back up that promise. 
You'll like the way they meet engineering 














Samples? 
Abbott 
Avenue, 


Just tell us grades and sizes. The 
Ball Company, 1054 New Britain 
Hartford, Connecticut. 


BEARING BALLS 
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standards and keep your customers satisfied. | 








name stamped 





on this book 
FREE 


At no additional cost to you, 
we will stamp your name, or 
a friend’s name, in gold on 


the front cover of any copy 
of Marshall’s Practical Die 





Design and Die Making 
ordered from this advertise- 
ment. This is a special 


Christmas offer, limited to 
acceptance before January 1, 


1938. 


Practical Die Design 


|» and Die Making 


By E. G. MARSHALL 


Mechanic, American Fork and Hoe Company 
Former Chief Tool Designer, Remington Rand, Inc. Norwood, Ohio 


144 pages, 6 x 9, 78 illustrations, $2.00 






Just 


Published 


Master 


UT of wide practical experience the author takes a 

number of typical die jobs of all kinds and with plain 
diagrams and explanations covers every point that will 
enable the man with some shop experience to duplicate 
these jobs or to use them as starting points for others of a 
similar nature. 


General die practice instructions are given too, but most 
of the material is related directly to one or another of the 
specific jobs that fill the book. Thus in a few pages you 
can find all the important pointers needed in designing, 
making, setting up, and operating any one of dozens of dies 
all of which have been made and worked out successfully. 
The book is based on the author's recent series of articles 
in American Machinist. 


Do you want to make a friend a gift combining personal thought- 
fulness with real utility? Do you want a copy of this helpful 
book that you will doubly prize? Then take advantage of this 
free stamping offer. Send the coupon today. (Proper remittance 
should be enclosed with order and, of course, stamped copies are 
not returnable.) 


SPECIAL HOLIDAY OFFER COUPON 
McGraw-Hill Book Co., Inc., 330 W. 42nd St., N. Y. C. 


Send me Marshall’s Practical Die Design and Die Making accord- 
ing to terms checked: 


O With name stamped in gold. I enclose $2.00 and understand 
stamped books are not returnable. (Offer expires Jan. 1, 1938.) 


I will send 
$2.00 plus few cents postage in 10 days or return book post- 
paid. (Postage prepaid if cash accompanies order.) 


O For 10 days’ examination; without gold stamping. 


Print name to be stamped, here 


Address 


City and 


Position 


Company PE. 12-37 
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“We have not only saved drafting time, 
PULLMORE CLUTCHES berti ec 


but have found many time-saving 
Used In Gisholt Turret Lathes uses for the Ozalid Process 








Fr. ce 4 in other departments.” 


Two single-type Pullmore Clutches, running in oil, 
are used in the spindle drive of Gisholt Universal 
Ram Type Turret Lathes for changing from high 
spindle-speed range to low, or low range to high, 


instantly without shifting gears cr stopping the spindle. Pullmore Clutches 
are used also in the carriages of Gisholt Heavy-Duty Turret Lathes. 





Reports from hundreds of enthusiastic owners of Ozalid Equipment 


Pullmore Clutches operate easily; pick up and release loads quickly and smoothly; show that the Ozalid Process not only effects substantial savings for 





stand up in continuous service. They are reliable, compact, durable; satisty all engineering departments, but that practically every department of 

design and service requirements of automatic and semi-automatic industrial machinery. any company can cut photo-reproduction and duplicating costs 

Pullmore Clutches are made in single and double types, for operation in oil or through the use of this revolutionary process. 

dry, in many sizes, for transmitting up to 75 h.p. Investigate. Write today for 

complete information. Ask for the Pullmore Blue Book. Read these reports! 

ROCKFORD DRILLING MACHINE DIVISION . +.» from a chief engineer—"Our savings in drafting time alone 

Borg-Warner Corporation, 209 Catherine Street, Rockford, Illinois Che. sufficient to pay for our Ozalid Developer within sixty days. 

Sold by MORSE CHAIN CO., Ithaca, N. Y. With offices in principal cities ecking, too, has been simplified; Ozalid White Prints are far easier 
to read and correct . . . often prevent those costly mistakes caused 
when details or corrections are obscured by a dominating blue 

šia — — : background." 


... from a sales manager—'The cost of preparing special visual 
SPRING WASHERS sales presentations was practically prohibitive until we were shown 
Spring washers and lock washers of every type and size, includ- - ae — arem pum perfect copies of sales 
ing the well-known Hipower and Kantlink types. There are 2 a and impressive illustrations, performance curves . . . even repro- 
thousands of more places where spring washers would improve uctions of installation photographs . . . for only a fraction of our 
the value of any product where bolts, nuts, cap or machine former photo copy and photographs costs. We are now using the 
screws are used. Ozalid Process for the majority of our photo-reproduction work .. . 


sales manuals, enlarged charts and visuals for sales meetings, copies 
STEEL BARREL CLOSURES ces of special reports and testimonial letters." 
Forged and machined fittings for steel barrels, drums, tanks and -i c 
metal packages, including plugs, rings and flanges. Very rugged 
for use in transportation of alcohol, turpentine, oils and other 


expensive liquids. 









. . . from an office manager—" Before we installed the Ozalid 
‘Type 1000' Combined Printer and Developer, we deprived ourselves 
of the use of copies of letters and other data because of the cost 
and inconvenience of securing copies. Blueprints could not be used, 
for penciled notations were lost on the background . . . but Ozalid 
STEEL ROD ENDS Prints with their white background meet our every requirement. Our 

Legal and Accounting Departments use this process for making copies 
Drop forgings including steel rod ends of the adjustable yoke, of briefs, bills, financial reports, etc., and our Advertising Depart- 


plain yoke, and eye types. These articles in standard sizes and ment for display drawings, shipping signs for noteworthy orders, and 
threads afford tremendous savings over special designs. other uses too numerous to mention." 


CONTAINER HANDLES 
Forged steel handles for heavy containers—can be rigidly welded, 
riveted or attached by a strap to lie flat when not in use. Rug- 


ged and most satisfactory for hard usage. 


ment head, purchasing agent and 
See office manager interested in sav- 
( y ) RETAINING RINGS ing time and money should in- 


NN 


Write for 
complete information! 





Every executive, engineer, depart- 





1 vestigate the Ozalid Process. 
Spring retaining rings of special heat-treated spring steel are Complete information will be sent 
carried in many stock sizes—both open and closed types. Use of 


: ed il E cnuis without obligation or cost ... 
2c dn ——— simply fill out and mail the con- 
O! er . 


venient coupon below. 
RHEOSTATS-RESISTORS-LOAD 
BOXES AND SPECIAL APPARATUS 


Qur electrical division — Hardwick, Hindle, Inc.— makes as fine 
electrical resistance products, fixed and variable, as can be devised. 
Other products include windows for buses and 
railway cars, railway car window curtains, 


curtain rollers and fixtures, sash locks and lifts. SE. eese 


THE NATIONAL LOCK WASHER COMPANY City 


NEWARK, N. J. — EXPORT DIV., I5 E. 26 ST., N. Y. C. 





OZALID CORPORATION, 354 Fourth Avenue, New York 


Please send . . . without obligation or cost . . . complete information 
on the Ozalid Process with samples and prices. 


Name... 





Company. 
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IDEAS! 


ERE is a real treasure house of design, illustra- 
tion, and treatment ideas, for designers and 





a priceless addition to 





commercial artists of all kinds 
your morgue—more than 800 examples of the best in 
all branches of the graphic arts. 


GRAPHIC DESIGN 


by LEON FRIEND and JOSEPH HEFTER 
407 pages, 734x1034, over 800 illustrations, $7.50 


This book gives you: 


—selected examples of lettering from Durer to Koch 

—methods and examples of the woodcut, etching, aquatint, 
line plate, drypoint, lithograph, halftone, etc. 

—modern photography from the work of Bruehl, Man Ray, 
Bourke-White, Steichen, and cthers. 

—advertising art, from the Rosetta stone to contemporary 
examples 

—poster examples by Cheret, Klinger, Brangwyn, Gronow- 
ski, Seneca, Ludekens, and others. 

—examples of package designs, book bindings, book jackets, 
displays, water colors, industrial desgins, cartoons, booklet 
covers, advertising illustrations, book illustrations, mono- 
grams, book plates, end pieces, ornaments, trade-marks, 
book pages, etc. 

Evervthing in this big gallery is beautifully reproduced 
in halftone and line. Critical comment accompanies each 
example. Points out significant features of treatment, de- 
sign, attack, etc. Running text concisely discusses develop- 
ment and problems of the graphic arts; origins, basic styles, 
inventiveness, in lettering; principles of good printing 
design; book design, etc. 


"A 'must' book for anybody 


who pretends to keep up with good 
graphic design" 


"More than that," continues Printers’ Ink, “it belongs in every 
library of fine books. . . . Simply and clearly they (the authors) 
not only point the way to better graphic design but give the 
designer and artist a better appreciation of his own background, 
and a better idea of the goal toward which he should always 
strive. . . . An admirable exemplification of its own principles.” 


McGRAW -HILL 


ON-APPROVAL COUPON 





ct 

McGraw-Hill Book Co., Inc., 330 W. 42nd St., N. Y. C. . 
Send me Friend and Hefter's Graphic Design for 10 days' ex- z 
amination on approval. In 10 days I will send $7.50, plus a few a 
cents postage, or return book postpaid. (We pay postage on ~ 
orders accompanied by remittance.) " 
= 

Name MOONS Wa ib ehh doe a pede ek eee Ree ia hee hia ae ee : 
e 

i ie alla a aa a aa ra a AANA SN : 
. 

4 TT » . 

O nannaa a a a aa aaa AR e 

* 

Position $28 AC CPC ARR RON on D CUR e e a bU RO RE ERE ERA . 
. 

. 

Company ————————— — n a F.P.E.12-37 ^ 
(Books sent on approval in U. S. and Canada only.) . 

^ 


550 - 39th STREET 
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Special Alloys 





EISLER ELECTRIC CORPORATION 


CALIBRON PRODUCTS, INC. 


West Orange, N. J. 
Mechanical and Electrical Engineering 
GUARANTEED RESEARCH 
in Applied Mathematical Physics 


Special Apparatus Developed and Built 
to order 








G. M. SACERDOTE, M.E. 


Patent Attorney—Engineer 
U. S. and Foreign Patents—Trade Marks 


Many years of practical design, 
development and production experience 


1860 Broadway, New York, N. Y. 


FOSTER D. SNELL, INC. 


Chemists—Engineers 
Every form of chemical service. 


305 Washington St., Brooklyn, N. Y. 
218 N. Calvert Street, Baltimore, Md. 





SEARCHLIGHT SECTION 


POSITIONS WANTED 


MECHANICAL ENGINEER, young, exper- 

ienced in coil winding and treading, can 
design equipment, exceptional development 
ability, particulars on request. PW-111, Prod- 
uct Engineering, 330 West 42nd Street, New 
York City. 





AVAILABLE ON SHORT notice. Licensed 

professional Mechanical Engineer, New Jer- 
sey State License, 30 years’ experience, Degree 
of D. Sc. in M.E. and E.E., Mathematician 
knowing Statistical Methods for Control of 
Manufactured Product, capable of research 
work in any branches of sciences which re- 
quire high mathematics, including exterior 
and interior ballistics, Member of Mathemati- 
cal Association of America and of the Na- 
tional Society of Professional Engineers. PW- 
113, Product Engineering, 330 West 42nd 
Street, New York City. 
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If you have a new prod- 
uct with real Market pos- 
Z sibilities, I can help you 
—— to place it. Lets get 
together. 

BO-112, Product eeinenme, 


330 W. 42d St vew York City ——— 
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Silver Inlaid Strip 
Tungsten & Moly Contacts 
Precious Metal Contacts 


UNION CITY, N. J. 
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COMBINING PLASTICS 
FOR UTILITY 


That a sound combination of molded plastic materials can be 
used to gain practical advantages other than appearance, is 
shown by Frank Adam Electric Company's new circuit switch 
here illustrated. The bright red signal button shows at a 
glance the position of the switch, regardless of whether or 
not the lettering can be read. 

The button, button casing, and switch handle are molded of 
cellulose acetate, reducing mold cost and increasing produc. 
tion. The case is of phenolic material. 

Chicago Molded's experience and engineering skill were im- 
portant contributing factors in the development of this practi- 
cal, economical design. May we help you with your plastic 
molding problem? 


CHICAGO MOLDED PRODUCTS CORPORATION 


2157 Walnut Street Chicago, Ill. 
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MICRO 
SWITCH 


Solve Your Out-of-Ordinary | 
Electric Contact Problems— 
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A new super-sensitive Micro 

Switch, Operating pressure, 8% 

02.; release pressure, 6% 02.; 

movement differential 0.0003”. For 

l—Heater Loads 1200 watts up to 600 volts. In- we gy | SE "a — 
ductive loads, solenoids, relays, ete., A.C. housings for limit stops in Ma- 


2—Operates on 0.0002” to 0.0003” movement (Triple 


i ; > stats in 

zero)—814 chine Tools; for thermosta 
C ~ rhe P e Incubators; for controls in Instru- 
2 m i used in any position—vibration resistant. ments: for stops in Business Ma- 
O pOr more snaps per minute—millions of chines; and hundreds of other 


operations 
5—Underwriters’ 
E P. ©. 
11/16” E 


MICRO SWITCH 


5 East Spring Street 


Write for specifications and 
recommendations covering Z 
Switch applications. 


CORPORATION 
Freeport, Ill., U. S. A. 


uses, 


Laboratories listing 


and Ontario 
approval, 


Size 115/16"x27/32"x 
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Announcing! 


Substantial 
Price Reduction 
of New Time-Saving 
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The Perfect Beam Compass 
Patent Pending 
For Pencil, Pen & Metal Scribing 
WRITE for free Circular. BEAM COMPASS 
Here's a handy time-saver for busy design engineers, draftsmen 
and mechanics. Quickly adjustable to radius desired by 
unique roller device To use, merely tighten pin holder (left) 
propel roller to radius desired That's all. When using 
small size ruling pen or scriber in roller device turn the pressure 
plate over and tool will always stay placed. Beam connectors 
are used for over 34” radius. Two 36” Beams will make a stiff 
rigid 68” beam. Metal parts are nickel silver. Built to last 
a lifetime. Complete 12” beam cempass $2.00. Extra long 
beams: 24”, 30c; 36”, 40c 1 pair beam connectors $1.50 


Order by Check, Money Order or C.0.D. Postage extra on C.0.D. orders. 


A. P. BARTUSCH, 775 Walnut St., Lockport, N. Y. 
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WILCO OFFERS 2 WAYS 





Wilco Inlay and Overlay is available in sheet and 
strip form or we can furnish stamped parts to your 
blueprint specifications. 





Wilco silver steel laminated contacts are made in a 
variety of diameters—we are equipped to do projec- 
tion welding for you—send for special bulletin. 


@ With Wilco laminated contact materials it is possible to 
reduce the amount of precious metal to a minimum. In ad- 
dition to actual savings on contact costs, many manufactur- 
ers have been able to reduce assembly costs. Here’s why. 

With Wilco Inlay and Overlay materials it is possible to de 
sign specially shaped contacts that become an integral part 
of the contact mechanism—thus reducing parts. W ilco silver 

steel laminated contacts eliminate riveting because they are 
permanently welded to their supporting arm. If you will send 
blueprints and indicate the 
quantity, we will be glad 
to furnish a quotation. 








me H. A. WILSON CO. 


105 CHESTNUT STREET, NEWARK, N. J. 
BRANCH OFFICES - CHICAGO, ILL. - DETROIT, MICH. 


Refiners and Workers of Platinum, Gold 


Precious Metal Contacts 


(Thermos 


and Silver 


Wilco Thermometals 
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€ |n modern mass production. important 
machine tools must be more than accurate and 
fast—they must be utterly reliable. The flow of 
work to many dependent machines and men 
must not be interrupted. 


In the Davis Roto-matic 8 spindle vertical Drilling 


PRODUCTIVITY + RELIABILITY 


= Continuity 


This Davis Roto-matic, 
equipped with 8 spindle 
drill heads, has two 
New Departure Forged 
Steel Ball Bearings on 
each spindle 





Machine, 104 New Departure Forged Steel ball 
bearings not only guarantee continuity of pro- 
duction. but they assure the low maintenance cost 
so essential to profits. 

New Departure. Division General Motors Corp. 


Bristol, Connecticut, Chicago and San Francisco. 


NEW DEPARTURE 


THE FORGED STEEL BEARING 


JUNE, 1937 * 





And DOWMETA 


IS THE LIGHTEST 


FUP TH RAMTMBAMEAM AI ome Ades 


OF ALL STRUCTURAL METALS BY 33/47 


Many a product is lagging behind in 
sales for the one and only reason—it is 
actually weighted down! 


LIGHTNESS—that makes possible greater 
efficiency, economy and performance — 
can often spur products to a new sales 
leadership. 


Efforts towards lighter products have 
become more and more accelerated. 
Today, in transportation —in manufac- 
turing —in household and office appli- 
ances—lightness is a virtue being loudly 
proclaimed. 


Ready to aid manufacturers in securing 
lighter products is DOWMETAL — mag- 
nesium alloys that are actually a full 


THE DOW CHEMICAL COMPA» Y 


third lighter than aluminum, yet offer 
comparable strength and durability. 


During the past few years, DOWMETAL 
has proven its worth in scores of prod- 
ucts. You will find DOWMETAL in air- 
craft, of course, but also in portable 
power tools, typewriters, foundry flasks, 
trucks, machinery of various kinds and 
numerous other products. 


Moreover, DOWMETAL is demonstrating 
its ability to meet high-speed production 
schedules and closely figured product 
costs. 


Available in sand or die-castings, forg- 
ings, sheet, plate, standard and special 
extruded shapes. DOWMETAL will meet 


* Dowmetal Division * Midland, Michigan 


*Trade Mark Registered U. S. Patent Office. 


Lr 


Do a 


MM — 


= 


P 
p n 


International Business Machines Corporation is anothe 
front-rank manufacturertaking advantage of Dowmetal 
unique lightness. Used in the platen cores of long-ca 
riage International Electric Writing Machines, Dow 
metal is 43% lighter than the metal previously used, y: 
provides the strength and rigidity so vital to preci: 
functioning of the machine. 


the majority of manufacturing demana 
and often shows sizable savings due t 
its being the easiest metal to machine 


Investigate DOWMETAL—write for “Th. 
Dowmetal Data Book” covering its 
characteristics, uses and methods of 
fabrication. 


Learn how lightness leads to sales, 


supremacy. 
i m 








